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CLASS . X/ 



Multiple Choice Questions 

Chanter 1 
THE SCOPE OF PHYSICS 

1 Physics can be defined as the study of: 

(a) Chemical Properties of matter 

(b) Physical properties of matter 

(c) Relation between matter and energy 

(d) Both (b) and (c) 

2. Physics can be defined as a branch of science based on a. 

(a) Aberration and analysis of facts 

(b) Experimental observation and quantitative measurement. 

(c) Mathematical calculation and interpretation. 

(d) Replication and verification of known facts. 

3. The branch of physics deals with the study if production propagation and 
properties: 

(a) Magnetics (b) Optics (c) Statics (d) Acoustics 

4. High energy physics deal with the: 

(a) Study of electron behaviour (b) Study of electronic charges 

(c) Study of mechanics of energetic bodies. 

(d) Study of properties and behaviour of elementary particles. 

5. The ancient Greeks originated the idea that: 

(a) Matter and energy are the same thing 

(b) Perpetual motion is not possible. 

(c) Matter is discontinues 

(d) Matter does not exist in different forms. 

6. Archimedes the Greek physicist has made significant contributions in 
the field of. 

(a) High energy physics and electronics 

(b) Nuclear and atomic Physics 

(c) Mechanics hydrauties and hydrostatics 

(d) Special theory of relativity 

7. Al - Beruni is famous for finding out the 

(a) Distance of moon from earth 

(b) Mass of the earth 

(c) Diameter of earth's orbit 

(d) Circumference of the earth 

8. The book "Kitab-ul-Qanoon-ul-Masoodi" was written by 
(a) Iben-e-Sina (b) Al-Razi 

(c) Abu-Rehan Al-Beruni (d) lbn-al-Haitham 

9. Dr. Asalam was awarded noble Prize for has work on. 
(a) Electronics (b) Radiations 

(cj Optics (dj Grand unification theory 

10. The first book on analytical "Hisab-ul-jabrwai-Moqab" was written by: 
(a) Al-Khawarzmi (b) Al-Beruni 

(c) Al-Razi (d) lbn-e-sina 

1 1 . "Kitab-ul-Manazir" the famous book on optical is written by 
(a) Ibn-e-Sina (b) Al-Khawrzmi 

(c) Jabir-bin-Hayan (d) Ibn-ul-Hailham 
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temperature, intensity ^ 

called g only (b) and (c) 

(a) Derived JP W ,U be different un.ts as 

c Fundamental , ua ntity w 
^Utenof.heno^ph^' 

compared to that of others g ElcCt romotive Force 

Which one of the iWj CalonC W 



BTlj 



(a) onc volt 



16. 



/a) onc volt i«; , alge bra was. 

I One -nP£ matic al and the founder^ 
The famous mathem d . erudin tusl 

Al k-indl [Oj* 



17. 



Al kindi 
(c) . Al bcruni 
Lghtvear.saun.tof 

Distance (&) 



One 

One ohm-m 



(a) 
(c) 



Light 



(d). 
(c) 



Time 



(d) Pre: 



issu re 



18. 



19. 

20. 



22. 



(a) 
(c). 



(d)- 

(b) . 
(d). 

(c) . 
(c) 



Kelvin Ampere watt 
Meter Second watt 



23. 
24. 

25. 
26. 
27. 



of the oas.v- - 
Second Ampere mole 

(a). Deci Second 

(aJ Fahrenheit (b) 
OneAngstronequaJ 

(3) 10 SteAmcnsion- represent the 
In Physics the tel ™ ° of a quanuty 

(a) mechanical naoir o ^ 

(b) chemical natur e q 

(c) Physical nature o ih 
d electric nature of quantity 

Dimension of pressure^ ML . 2 T -< ^ , 

(a , ML 1 T- 2 (b) . ML rpnreseri t the dimension of power: 
Which one of the following represent ^ ^ (d) ^ t 

(aj L 2 T 2 f ^ Jo renresent dimension for the unit of torque 

^^J^*TW u M2LT2 (d) MLT2 

{a) M2LT* W si irica nt figure 

0.0084 has 2 (C ) 5 (d) 1 

(a) 2 M 



Nano Second 
Micro second 

Centigrade (d). Farad 

10- 6 (d) 108 mm 



(d) MLT-i 



W 2 f JnLlar momentum similar to that of. 

The dimension of angular mom plank's constant 

(a) energy (b) heat 



(d) 



work 



ADAH 
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CLASS ■ X/ 



Chapter 2 
SCALARS AND VECTORS 



Which of the following is a vector quantity 
(a). Mass (b) Speed 

(c). Temperature (d). Acceleration 

Which one of the following is scalar? 

(a) Acccleration(b) Velocity lc) Force (d) \ 

In contrast to a scalar a vector must have a. 
(a) Direcuon (b) Weight 

(c) Quantity (d) None of the above 

Which is the following group of quantities represent the vectors: 



(a) Acceleration, Force, Mass (b) 

(c) Acceleration, Electric flux force 

(d) Velocity, Electric field momentum 
The following physical are called vectors" 
(a) Time and mass (b) 
(c) Force and Displacement (d) 



Mass .Displacement, velocity 



Temperature and density 
Length and volume 



12. 



13. 



Vectors are physical quantities which are completely specified by: 

(a) Magnitude-only (b) Direction only 

(c) Magnitude and direction only (d) A & B 
Scalar quantities have: 

(a) Only magnitudes (b) Only directions 

(c) Both magnitude and direction (d) None of these 
A unit of a vector A is given by: 



(a) 



Ml 



(b) 



A vector in space has 
(a) one (b) 



a= Ax\ 



Two 



lc) 



A 

. components, 
(c) Three 



Id) 



(d) 



Four 



When a vector is multiplied by a negative number its direction, 
(a) is reversed (b) remains unchanged 

(c) make and angle of 60° (d) may be changed or not 

A vector which can be changed by display parallel to itself and applied at 
any point is known as: 

(a) Parallel vector (b) Null vector 

(c) Free vector (d) position 

A vector in any given direction whose magnitude is unity is called: 
(a) Normal vector (b) parallel vector 

(c) Free vector (d) unit vector 

The position vector of a point p is a vector that represent its position with 
respect to: 

(a) Another vector (b) 
(c) Any point in space (d) 



Negative of a vector has a direction . 
(a) Same as 
(c) Opposite to 



(b). 
(d) 



Center of the earth 
origin of the coordinate 
system 

that of the original vector. 

Perpendicular to 
Inclined to 
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least when the ang 4g . 
/si more when- 



16 



(d) 



17. 
18. 



(a) rn °^uct obtain T**** a sC alar. 

W r SKiSlS is ■« are not perpe 
(d) Sum of tw o w> ^ ctors w . htc r 



19. 



20. 



21. 



22. 



23. 



24. 



arC , taken r nerD endicular to each otu 

JUBS^SSS* ^ 

zero then either of the «~~»«ite to the other 



/bl Opposite to the other 
called: . position vector 

L A unit vector (d J . callcd: 

S A Sy adding two or ^ -g ^ 
^ V XduttTcSr IS Final vector 



Associate Law 

Scalar P roduc "7/ iv e'£aw S None of the above 

j?u- w ° VCCl ° rS W ^ pr ° dUCt is 2er ° 

1 ^ rt ™Huct is zero 



(a) 
(c) 
(d) 

k x i - 
(a) 



Dot product is xr . s zero 



-J 



(c) 



(d) 



25 .a-x^Oand^oa'xh^Othen 

la^d'h axe parallel to each other 



(aj 
(b) 

(c) 



a -a,d hare perpendicular to each 

fdl Either a or h is a null vector 
aand'hisanullvector « ^ 

26 The magnitude of product vector i.e .Ax ^ ^ ^ parallelogram 
2 (a. Sum of the adjacent s de Para meter of the 

|c) Product of the parallelogram (d) paralle]ogram 

^i a n then their cross product lies. 
27 If two vectors lie in xy-pian ui Adjacent plane 

(a) In the same plane Parallel to the plane 

(c) Alone parallel to that plan (d) 
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Two focus of 8N and 6N arc acting simultaneously at right angle the 
resultant force will be: ' 
(a) HN lb) 2N (c) ION (d) 12N 

Two forces each of magnitude F act perpendicular to each other. Tnc- 
angle made by the resultant force with the horizontal will be. 
(a) 30' (b) 2N (c) 60° (d) 90 

When two equal forces F and F makes an angle 180' with each other trie 
magnitude of their resultant is. 

(a) F (b) 0 (c) 2F Id) O.dF 

The resultant of a 3N and 4N force acting simultaneously on an at right 

angles to each other is in Newtons's. 

(a) 0 (b) 1 (c) 3.5 (d) 5 

(6i * 4j - k)(4i +2j - 2k) = > 

(a) 24i +8j * 2k (b) 30 (c) 34 (d) 40 

The diagram shows four acting on a block 



3N 



What is the resultant force? 

(a) Zero 

(c) 6 N to right 



4N 
> 



(b) 5 N to left 
(d) UN to right 



Chapter 3 
MOTION 

If an object is moving towards, its acceleration pointed towards. 

(a) North (b) East 

(c) West (d) May be any direction 

If the velocity- of a body changes it may be termed as: 

(a) Instantaneous velocity (b) speed of the body 

(c) Magnitude of displacement (d) Deceleration 

Acceleration is a physical quantity that can be specified completely by. 

(a) Both magnitude and direction (b) Only magnitude 

(c) Only direction (d) None of the above 

The shortest distance between two .points in a specific direction is called: 

(a) Distance (b) Acceleration 

(c) Speed (d) Displacement 

Change in velocity per unit time same is equal to: 

(a) Distance / time (b) displacement / time 

(c) Acceleration (d) Force / mass 

Inertia of a body is measured in terms of 

(a) its weight (b) its applied force 

(c) its reaction (d) its mass 

A body moving with constant velocity be: 

(a) Changing its direction of motion 

(b) in equilibrium 

(c) Accelerating (d) Traveling in circle 
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i acceleration is 



_PHYSiCSNgres c l increased (d) d. c _ ■ 

<«} 2cro < ^Llocltv tun^f^ stance 

Sear*, between b deration 

w Velocity 



10. 



12 



13. 



Thr ,rru between * - Acceleration 

L D.«P^^ nt L1Eua Uv defined * b Vrlocit v Of light m w alcr 
Tenn.fi vrlocify '-"^W* J balance gravity 
S Vd - ^: ITcn-ar stance ba 



i'ws balance gra 

; c . Valocity »'*™f n 



Width and length 
Viae* 55 ' 1 ? and density 

Second law of motion 

3a . ,.iVc law.' nf tiriai..*. 



fbl Second id« "««uon 
' Newton s law of Krav,,.,, 



\4j 

15. 

16. 

17 



19 



Thr »'«><■.'"<•"' Lament of: (b) Newton s second law 

T^JZ&t***" id! Newton s gravitational fir* 

{3 ««•■«■»•• "v^JSc- — ionof - — — - 



20 



21 



Tr ma^mancal .*•«•*" °' Se^jfT^ law of moUoi) 
F - ma. is . .. „f motion Newton's law of grav„a„ 0n 

During free fall, o Different for different mas> . 

d ' ffC %' r"ame for all the masses M» „ Bolh A 
" D^eren. for different vernca^ I pa« wU, move wife 

^the re tmln, force on an object is e^ ^ 

" „, Constant speed . M) Constant deceleration 

" Constant deceleration ^ moljon , occurs belwecn 

I „ S c force of friction, generated 

connecting med,a in (c) Gases (d) All of ^ 

,„ The push or pul c bo(Jy state 0 f rest or state of raotion 
(b) A quantity, tending 
of a body 

Stoke s law holds for b) Motion through free space 

(a j bodies of all shapes 

When the body is stationary 

(a) There is no ^ ^u^i ^ ^ 

(b , The force actuig on i ^ °oU Wlth lt 

(c) The forces acting on it are Daian 

(d) The body is in vacuum 



(c) 
(dj 



24. 



25. 



26. 



27. 



30. 



31. 



(*) 
tc) 
If 

W 
lb} 
(c| 
(d) 



(c) 
(d) 

If line; 

(a) 

(c) 

A colli 
called 
(a) 
lc) 

Moinc 

(a) 
(c) 

The ti 

(a) 

(c) 



32. 



33. 



ADA! 
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:j The rorifu »ent ..i fnctum»l force between two surfaces tn contact dors 
NUT depends upon. 

(a) The normal force parsing one against the other 
(b| The urea of surfaces 

( t | Whether the nurture* are stationary ft «» relative mouon 
(d) whether n lubiK*nt is. used or not. 

23 The frictions! resistance between its various layers of fluids is called 
(aj Vbcousdrag lb) Viscosity 

<c) Friction (d) Up thrust 

24 If there is no external force applied to a svstem then the total momentum 
uf thiil svktem: 

[m\ Turn to rcro (b) remains constant 

(c) i« maximum (d) is minimum 

25 If two bodies of equal mass collide elastically then 

(a) their velocities are added to each other 

(b) their vrl«>< me* aTe subtr.n ted 

(c) their vcltK-ities do not changed 

(d) thev exchange their velocities 

26 If the rate of change momentum with respect to time is zero then. 

(a) The momentum is a function of time 

(b) The momentum is not conserved 

(c) The momentum is constant 

(d) Some lorce acts 

27 If linear momentum of a particle in doubled, its kinetic energy will, 
(a) be double (b) be halved 

(c) be quadrupled (d) Remains unchanged 

28. A collision to Which momentum conserved but K.E is not conserved is 
called 

(a) Elastic collision (b) In elastic collision 

(C| Both A & B (d) either A or B 

29. Momentum of a moving mass is the amount of: 

(a) Energy possessed by body (b) Inertia possessed by a body 
(c) work possessed by a body (d) Motion possessed by a body. 

30. The time rate of change of linear momentum of a body is equal to 
(a) The applied torque (b) The applied force 

(c) Impulse (d) None of the above 

31 . is also called to quantity of motion: 

(a) Acceleration(b) Momentum jej Force (d) Energy 

32. The net force acting on the body of 10 kg moving with uniform velocity 
of S 1 is: 

(a) 40 N (b) 4 N (c) 4 N (d) zero. 

33. The velocity of the body is increase to 100% then linear momentum of 
the body increase to: 

(a) 50% (b) 100% (c) 10% (d) 35% 
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12. 



I^iectUe can be found by the fo 

stained by a pr°J e 2r ;s.„20 d fr'tegf 
A . Maximum range a^n^ ^ (d) ^ 

, n ,hc absence of a.r' 45 - wuh the vertical 

an angle. . horiz ontal ' 6 0° with the horizontal 

*l "V -th the hon, dl component of ve , 

» ■ 3 ? h eTrVect.""'<> ti0n ' the Tb) Becomes zero 
, Th e initial ve' J veloci ty and road vanished. 

s^-^E-^ eS to SSST ^ — 
There .8 "« ac « , tangent^ th ^ ^ 

(0 Jherc m force * towards the cm sed 
(d) ! he » which a body rotates about an acce l er ation 
^Tefo* ^ 13 Noneofthese 



ate oi cii<u5- — - 
(a) Angular momentum (flj vy _ 

c Angular velocity. motion. 

Se acceleration in ^ cu Qf ^ le 
, a . varies inversely Witt on Qf ^ orblt . 



1L lO. 

angular acceleration 
velocity 



(a) 
(b) 
(c) 
Id) 
If a 
(a) 
(c) 



varies inversely with* ra ^ velocity 
varies directly with the squ 

is both (b) and (c) variable linear speed, it must have- 

body is rotating in a circle Qnly acceleration 

Only centripetaJ acce eratio U (d) None Qf a 

Both centripetal and tange ^ ^ ^ by 
The direction of angular veiou j ^ Angular displacement 
(a) Left hand rule ^ Right hand rule 

(c) Direction of niovemen ing equal ang i es in equal intervals 
If a particle moves in a circic u 

then ^ linear velocity constant, 

(aj Angular velocity change velocity constant 

b Angular velocity constan and n ^ 
(cj Angular velocity constant and un 

(d) None of these Hisolacement with time is called 
The rate of change of angular displaceme 

(aj Angular acceleration. ^ Qf 

(c) Angular velocity * ! 



20. 



21. 



23. 



25. 



ADA 
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13. The centripetal acceleration produced in a rotating body is commonly 

due to the change in of the velocity. 

(a) Magnitude. lb) Direction 

(c) Value 14 None of these 

14 An object is hunched in an arbitrary direction in space with a certain 

initial velocity and of moves freely under gravity. Its path will be a. 

(a) Straight line (b) circle 

(c) parabola (d) hyperbola 

1 5. The velocity component with which a projectile covers certain vertical 
distance is minimum at the moment of 

(a) Projection (b) Hitting the ground 

(c) Highest point (d) None pf these 

16. A projectile has its speed maximum at the moment of 
(a) Projection (b) Hitting the ground 
(c) Both of these (d) None of these 

17. The horizontal range of a projectile depend upon, 
(a) The angle of projection (b) The velocity of projection 
(c) Both of these ' (d) None of these 

18. If a projectile is projected at an angle of 35°, it hits certain target. It will 
have the same range if it is projected at an angle of 

(a) 45° (b) 55° (c) 90° (d) 70 ° 

19. The linear and angular velocity of a particle, moving about the centre of a 
circle of radius r, are related by^ _ _ _ 

(a) "v =~w x~r (b) v=Tx~a (c) to = vxr (d) cri = r x v 

20. A ball is thrown at 40 m/s with the angle of projection of 30° with the 
horizontal, the vertical velocity, of the projectile after 1 sec. 

(a) A. 20 m/s (b) 15 m/s (c) 10 m/s (d) Zero 

21. A car moving at a constant speed of 20 ms 1 on a circular path of radius 
100m what is the acceleration? 

(a) 0.4 ms 2 (b) 6 sec (c) 4.0 ms3 (d) 33 ms 2 

22. The missile is fired at 20 m/s at 60° with respect to the horizontal, the 
horizontal and vertical component of the velocity at the maximum height 
is respectively : 

(a) 10 m/s, 10 m/s (b) 10 m/s, 5 m/s 

(c) 10 m/s, 0 (d) 0, 10 m/s 

23. A 100 kg body is rotating in circular path of radius 200m, at 50 m/ sec. 
find the centripetal force acting on the body. 

(a) 225 N (b) 125 N (c) 525 N Id) 500 N 

24. If a body covers 5 rotations in 2 seconds, around a path of radius 2m the 
linear velocity of body is 

(a) 71 m/s (b) 10 71 m/s (c) 5 71m/ s (d) 20 71 m/s 

25. The angular speed of an hour's hand of a watch in radian / minute is 
(a) n/6 (b) n/30 (c) 71/ 180 (d) 7t/360 
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5. 



10. 



11. 



12. 



13. 



14. 



15. 



The rate of change of a (c, ^ the magmtude 

(a) Fo rcc cc J? and moment a m Torque 
Se product of force an b momenlUm 

/oj Momentum i ' momentum arm is 

g «n t ripetalfor« ween force and m gQo (d) 

Torque is «ro. rf angle ^ rf ^ 

W °' of the body can describe* Q 

The motion of * e ° . ' . Non e of these 

, a i Center of gravis d | quc: 

S C - te ^ u t gl oc k --- direCt ;c, n ' Maximum (d) 
If a body is rotating c Negativc P) 

|a) PO r'rresconsutnte couple are- 0ppos ite in d.rectk 

The wo forces c . de I > A „ of theS e 

W Talo" g the same line^ shape ^ 

foe cen Je of g^viry of a body of «*j At its inte rsect,on of ^ 
< a ' At 't S C ,n"ter;ection of diagonals 

At £e urface of the body ^ js concentrated is caSki 

The nomt at which whole weight o. Cenlre o gravity 

Centre of mass d| Centre of actton 



Mini 



-tion 



Centre 
Origin 



IT^mIssxi acceleration Mass x mass arm 

g PoTce x centre fjgff^ In rotational motion 
Physical quantity no d»rectly ^ ass 
(a ) Moment of inertia d) TorqU e 

c Angular velocity centre of gravity of body , if it 

The centre of mass evades ^ 
, . in a non-uniform graMLdu 

*j !n a uniform gravitauon field At the poles 

(c) At the cent* .of earth is given by. 

The magnitude of the angu: ^ . = fp/ sm Q 

(a) A. 1 =m sin 6 on i y A & B 

L = rp sin 9 n article is conserved it the net torque is 

Lngular momentum of a particle^ ^ 

Infinity None of these 

of the body is 



Force x momentum arm 
Mass x mass arm 
station- 1 
Mass 



is: 



ispla 



(a) 

The angular momentum oi a fm " ZerQ 
(aj Infinity | d j None of these 
(c) Constant . the o 

If the not torque acting on a body is zero 

conserved. ^ Liner momentum 

(a) Force . Angular momentui 

(c) Torque 1 ' 
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20. 



Ac con 
(a) 
A 
(a) 
(b) 
(c) 
A 
v 
(a) 
(c) 
■ A 
fo 
(a 
If 

(a 
(c 
Tl 
(a 
(c 
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16. According to law of conservation of angular_momentum. 

(a) T-di (b) 7-dt/di (0 r-dtxdi: L4) r-di/dt. 

17. A body acted is said to be in equilibrium when it: 

(a) Move wjth a variable velocity 

(b) Moves with a uniform velocity 

(c) Moves verv fast in space (d) Moves very slow in space 

18. A body is said to be in if it is at rest or is moving with uniform 

velocity. 

(a) Period motion (b) Rotator motion 

(c) Arbitrary motion (d) Equilibrium 

19. A body will be in translation equilibrium if the vector sum or external 
forces acting on a body is 

(a) Maximum (b) Minimum (c) Square (d) Lero 

20. If the axis of rotation passes through the body itself, the corresponding 
rotator motion is called the: 

(a) Spin -motion (b) Orbital mouon 

(c) vibratory motion (d) To-and for motion 

2 1 . The object in equilibrium may not have any. 

(a) force acting (b) Acceleration 

(c) velocity (d) Torque acting upon it 



Chapter 6 
GRAVITATION 

1 . The force of attraction acts along the. 

(a) axis of rotation. 

(b) Line joining the interacting bodies. 

(c) Line perpendicular to the interacting (d) None of these 

2. The range through which the gravitation force acts is: 

(a) Limited to 1 x 10- 10 m (b) Limited to 1 x 10 2 m 

(c) Extremely long (d) About 1 x 10* m 

3. According to the law of universal Gravitation. 

(a) Every body in the universes attracts every body. 

(b) The force of attraction is directly proportional to the product of 
their masses 

(c) The force of attraction is inversely proportional to the squire of 
their distance. 

(d) All of the above 

4 Force of gravitational attraction of earth on other bodies is given by: 

(a. F-C^L ® F-O^f 

5. The force of attraction or repulsion between two bodies is: 

(a) Inversely proportional to the distance 

(b) Directly proportional to the distance 

(c) Inversely proportional to the square of the distance 

(d) None of the above 
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£!c MMf * '« m at f b M*^ £ lhe earth is; 

d) Estimated io«P t . les of the earth 

devalue of g'.s^ h W ^ce of the earth 

|a| Centre o fV^. ^ 5 large, the value of g Wll , 

(0 ^ ua ^/ c arth becomes b Becomes four t,mes lar6(;r 

^"main unchanged [J sixteen umes larger 

W f d0 f t'1s maximum 

The value of g is ro „ f garth lh 

W Al *ig 'distance from the ear Be]ow ^ face Qf 
U At n : n e centre of earthy ^ . %^ ve.octy, the ap parent 

SS^ " « £ " aCtUal ^ 

;r S °Amminudear reactor * Sol £«Us 

S A thermo pile to the space craft by. 

Smnrnng'it around its own axts decreasing fa velocity . 
Increasing its velocity 

Work done perpendicular to a con 
Work done against friction. 
(d ) Work done against §^ity 



None of th em 



10. 



12. 



13. 



14. 



15. 



(a) 
(b) 
(c) 



(a) 
(b) 
(c) 
(d) 



(a) 
(b) 
(c) 



,ork done oy ccuu.^- - 
Equal to that of centrifugal force. 
Greater than that of centrifugal force 
Variable in different cases. I 



Zero 



3. Work is defined as 



(a) Sca^ 

b Vector product of force and disirfaccmcnt 

c Scalar product of force and ve ocity 

d Vector product of force and velocity 



10. 



11. 



12. 



13. 



14. 



15. 



16. 
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4 The work done on a body under going a certain displacement is given by. 

(a) The area under a force vs. time curve 

(b) The area under a force vs. distance curve 

(c) The area under a velocity vs time curve 

(d) The area under an acceleration vs time curve 

5. Work is always done in a body when 

(a) A force action on it 

(b) It covers some displacement. 

(c) Force moves it in its direction or in opposite directions 

(d) The resultant force on its is zero. 

6. The work given to the machine is called, 
(a) Input (b) Output 
(c) Velocity ratio (<*] Mechanical advantage 

7. All of them are true accept: 

(a) Work is defined as the product of force and distance. 

(b) Joule is the unit of work. 

(c) Force moves in its direction or in opposite directions. 

(d) The resultant force on it is zero. 

8. Work done will be zero when force and displacement are 
(a) In the same direction (b) In opposite direction 
(c) Perpendicular to each other (d) Not zero 

9. The energy due the motion of a mass is known as. 

(a) A. Potential energy (b) Motion energy 

(c) Mobile energy (d) Kinetic energy 

10. The amount of work required to stop a moving object is equal to the: 
(a) Velocity of the object (b) Kinetic energy of the object 

(c) Mass of the object times its acceleration 

(d) Mass of the object times its velocity 

1 1 . Power is the dot product of. 

(a) Mass & velocity (b) Force & velocity 

(c) Force & Energy (d) Force & mass 

12. The sum of kinetic and potential energies of a falling body 

(a) Is constant at all points. (b) Is maximum in the begmg 

(c) Is minimum in the beginning 

(d) Is maximum in the middle of the path 

13. Potential energy is increased when the work is done, 

(a) Along the field (b) Against the field 

(c) By the field 

(d) All of the above in different cases 

14. If the velocity of the moving particle is double the factor by, which the K. 
E is increased is. 

(a) 4 (b) V2 (c) 2 (d) 6 

15. The heat energy is transferred to a body, it is converted into: 

(a) Internal energy of the body (b) work done by the body 

(c) Mass of the molecules 

(d) Potential energy of the body 

16. The tidal energy is due to: 

(a) The rotation of earth about sun 

(b) The rotation of earth relative moon 

(c) The radio active decay inside earth 

(d) Attraction of sun and moon 
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— ... The ability to do w 0r , 

' (J Force divided by di ' k 

. vr®&&& ss * ~* - 3i+2j - sk - 1 

W l0 lr required to W 1 2 00 watts 

19 Thepo*'« rrcq <J ! 4000 watts 

sec will J* ( d) 8Q km/hr m 



17. 



18. 



PHYSICS NOTES 



It) 




proporuon- of ^ u-r- (b) 

to the display Harmonic motion 

(a) ElasUC ^ se motion f . S HM is directly prop ortlo 
( c ) TranSV nf a P^ticle performing The square Qf * 

W ?he ^Hod^ d'epend on the lhc ampl]tude 

« £££ l^equency ^ p P nd , nl of * , 

When a stone is tn stationary wave 

faT'^ngitudinalwave J d) Wave front 

Circular wave ^moing a simple harmonic motion* 

W U one t the fagf*^ vibration of a violen SUl 

N Modon °fLrfn rTculmear 
(c) Mouonofbod) in tnng 

d) Oscillation of mass i or rbancc ,„ 

Mechanical wave are produced ^ g 
(a) Vacuum ( d ). No of these 

(c) Materiel on thc moon, in order to have ils . 

If a second pendulum is taxen f 
period same: ^duliim must be increased 

(aj The length of the r* n * u t bc deir < 

b The length of the pendulum ™ k 
(cj The length of the pendulum mu 
(d) None of the above 



13. 



(a) 
The on 
(a) 
(c) 
Which 
(a) 





(c) 


14. 


All the 




(a) 




(b) 




(c) 




(d) 


15. 


It is c( 




trans] 




la) 




(c) 


16. 


The w 




MHz, 




(a) 


17. 


A sirr 




sm/s 




(a) 


18. 


Wher 




medi 




(a) 




(c) 


19. 


Whe 




the v 




(a) 




(c) 


20. 


The 




is. 




(a) 
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An ordinary clock loses time in summer this is because 

(a) The length of the pendulum increases 

(b) The length of the pendulum decreases 

(c) The length of the pendulum decreases and time period increases. 

(d) The length the pendulum decreases and time period increases. 
Which is the true for gamma - rays? 

(a) They move with half the speed of light. 

(b) They are stopped by a thick sheet of paper. 

(c) The have no mass 

(d) The can not pass through a sheet of Aluminum. 

Which one of the following contains a pair of transverse and longitudinal 
wave? 

(a) Radio &X- rays (b) Infra - red & ultra- violet 

(c) Sound & radio wave (d) Wave in a ripple tank & light 

The velocity of a particle moving with a frequency T and wave length 



12. 



13. 



16. 



17. 



18. 



19. 



20 



(a) (\ (b) f/X (c) fc/f Id) >- 2 f 

The one which has the longest wave length in the following is? 
(a) Red light (b) X - rays 

(c) Infra-red (d) radio waves 

Which of the following has the shortest wavelength? 
(a) Gamma rays (b) Ultraviolet 

(c) Microwaves (d) Radio waves 

All the points on a wave front, formed by throw a stone in water will: 

(a) Be in the same phase 

(b) Have the same phase & displacement 

(c) Have the same displacement only 

(d) None of these 

It is common characteristics of all types of wave motion that without the 
transport of particles. 

(a) Particles (b) Down 

(c) Energy transferred (d) Mass decrease 

The wave length of a radio wave when transmitted as a frequency of loO 
MHz, will be : 

(a) 20 m (b) 2 m (c) 10 m (d) 0.75 m 

A simple pendulum completes one vibration in one second. If g » 981 
sm/s 2 its length will be: 

(a) 24.8 m (b) 24.8 (c) 2.48 cm (d) 2.48 cm 

When two waves traveling through the same medium arrive at the same 
medium arrive at the same point 180° out of phase, they give rise to. 
(a) Polarization (b) Destructive 

(c) Diffraction (d) Constructive interferes 

When a string which is tied at both the ends is plucked from the centre 
the wave produced is: 

(a) Transverse wave (b) Longitudinal w.ne 

(c) Standing wave (d) Electromagnetic $ aw 

The wave phenomenon that definitely classifies light as a transverse a w^ 

is. 

(a) Polarization (b) Diffraction 

(cj lnterferciu Q (d) Scattering of electrons 



EE 
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J ; w »aft!2WS 

Tr»ni*ver*e . mct n 



21 
22 



23 



24. The 



wavrs rani" ^ , 
travelling 



In a gas /** metaj 

neither in any of these 
o7t.de of the disturbed medium 
(c) noting-—" , n *t>K* ^I'opaRat.onul thew.v,^,,!, 

r Vr r^tud l naJw«ve U ■* 



transvei^ - — 

move perpenun - jjl, stationery wave 

J, OV : 1 ' ,d ' ve to the direction of the 

Bj standing ihe tran 9verse ^ 

Thr direction trove ^ Angular 

a.socmteddistur^nre b e 

(o , parallel < d ' d of the wave is double. 

c Perpendu ular h nnd speed 

tension will be 4 'IrtionaUo the 

(») 2 _ 8tt ^ hc d string tsP^g> f hnear density 
Frequency of a >trei o Square of the tension 

(a) Tension ^ (01 Wph thc particle is at 

« a ^n>3ition are called. 

F ° r 8 displacement from the mean po ^ 
maximum disp««- o ^ friction 

(a) nodes (d) segment. The standin, 

J c ; compression cnds Vlbra tes in two «hole din. 

When a wave »s reflect ^ 



25. 



26. 



27. 



28. 



29. 



30. 



the 



equal to. 
(a) X/2 




Sound waves are (b) Electro-magnetic waves 
(a) Transverse waves d) standing waves 

c) Longitudinal wave & musjcal note is that a noise is 

The difference between a noise as ^ Qf higher pitch 

^ud d e C r r and usually low- P Hch 
Formed by irregular vib 



(a) 
(c) 



[CI LOuuci r ., 

d , Formed by irregular viD sQund . g by change 

Which of the following properties o ^ Amplitude 



(b) Amplitude 
(a) Frequency ^ Intensity 

( C ) Wave length or „ a ter than velocity of sound in air are 

The bodies travel at velocities greater tn 

called. m infrasonic 

Ultrasonic .„ R e velberator 

Supersonic 



(a) 

m 
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5 Tic 
l«» 
lc| 

6. In 
(a) 

g 

7 Wh 
(« 
(c 

8. V 
(a 

<* 

9 

I 
3 
(a 

(C 
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12. 

13. 

14. 
15. 
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Two sound* of the tuimr frequency m air must have the same 

(a) amplitude lb) intensity 

[<0j loudness id) Wavelength 

In order to emit sound a body must 

[a] Absorb Miumi waves (b) Vibrate 

Id Reflet I WHto>d waves (d) Move towards the hearer 

Whit h of the following phenomenon cannot take place with sound wa> 

(a | refection (b) Interference 

(c) diffraction Id) polarization 

Velocity of sound in a gas is proportional to: 

(a) square root of proportional elasticity 

(b) adiabatic elasticity 

(c) square root of adiabatic elustu st\ 

(d) Isothermal elasticity 

Which of the following factor(s) effect (a) the velocity of sound m air? 



loudness of the sound 



12. 



13. 



(b) 

m 



2 only 

1 and 3 only 



I . Frequency of the source 
3. The temperature of the air 
(a) 1 only 
(c) 3 only 

Presence of moisture in air 
(a) increases the velocity of sound 
lb) decreases the velocity of sound 

(c) may increases or decreases the velocity 

(d) docs not have any effect 
Speed of sound at 0° in the air is: 

(a) 33.13 m/s (b) 3.313 m/s (c) 331.3 m/s (d) 
The speed of sound in a compressible medium which has a bulk 
modulus B, and density p, 

V = jUlP (c) P 



(a) P«V% (b) 

Space of sound is 

(a) greater then 
(d) nothing can be said 



Id) 



3313 cm/s 



V - >JPIB 



_ speed of light 
(b) les than 



(c) equal to 



17. 



18. 



19. 



In which of the following is the speed of sound greatest? 
(a) Air (b) Water (c) Vacuum (d) Steel 

The velocity of sound in air is not affected by changes in the; 
(a) Moisture content of the air (b) Temperature of the air 
(c) Atmospheric pressure (d) Compression of the air 

Which one of the following is correct? 

(a) The louder the sound, the greater is the amplitude. 

(b) The louder the-sound, the greater is the velocity 

(c) The louder the sound, the greater is the frequency 

(d) The louder the sound, greater is the wavelength 
The intensity level of faintest audible sound is: 

(a) Odb (b) 10 bd (c) 20 bd (d) 20 db 

The term loudness of a sound is most intimately with the: 

(a) Wave amplitude (b) wave intensity 

(c) intensity level of the sound (d) sound pitch 

Pitch is a sensation produced by sound that depends upon its: 

(a) velocity (b) intensity (c) amplitude [&) Frequency 
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<4 ., Frequency \ ' hnC *»cfa 



« n its . Ar»p'> lUiic W Pc 



2! 
22. 
23 

24 

25. 

26. 



1 bP Taf » • ound Wavr amplitude (d) 



27. 
28. 
29. 
30. 



'^queney (*> 

W eetne»^ r " Fr equ ffW »7 

f » Colour 14 w 

gu,.l..v,».l.cdf renc " n g Allo(U ,c above. 

,L, Same pit' » ., , rcq uc-nci<-9 |OI 

Number of ^ alS rt 7 frrq ucncte5 of suf- ^ s 

(bJ Sum of fr^ en nctcs of » u P^Sng waves, 
c ProcJuct o freq^ q{ su^P** f ncC cssary that the t*, 0 k_ 
Ra uo P^uccd beats f 

Thr same time period 



s Kiss"*" 

Beats are the result of- 
(a) Diffraction 



(b) 
(d) 



Slightly different rrcq U c nc , * 
The same time period ^ 



32. 

33. 
34. 



,>>, constructive interference 
pc*,^ are the reau. ( d ) None of th^ 

( C ) Interference 

g ^—noSets produce 
(c) Both can be^roduced^^ ^ ^ body lts natura , 
If a bodv is set to oc m 

Id} equal to that of ^ ^er^^ brjdge ^ ^ ^ 

A regiment of soldiers is uu 

to: (b) Break the Steps 
(a) A. March in steps Lie fi at an d craw! 
( C ) Twist their bodies so urce. Pitch of sound heard. 
Listener moves towards s ^ uo "t? (c) Remains constant (d) 
(a) Increases (b) Dccrc of wave due 



(a , "increases (b) Decreases J) 
Doppler s move measures the change in 
relative motion of source & obsener 
(a) Intensity (b) Frequency (c) 



zero 



Velocity 



of wave due to the 
(d) Energy 
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3 


Yellow 




(a) f 


4. 


The i h 




mediui 




(a) 1 
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When 




(a) i 
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6. 


Color < 




(a) 




(c) 


7. 


A mor 




(a) 


8. 


The lo 




(a) 




(c) 


9. 


Huyg< 




(a) 




(c) 


10. 


A thir 




(a) 




(b) 




(c) 
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(a) 




(c) 
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(a) 




(c) 
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The 




(a) 




(b) 
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Mark the Isdw Matrmrni . . 

(aj Duppter effect is used m mru«mnng the *P«** d of automobile 
(b) D-.ppirr effev t provides « mrthcxl far QN» king satellite 
(Cj Each proton has total energy E - hv (where h - plank s. v 

frrqurm v Of the electromagnetic field'*! 
Id) X rav» are electromagnetic wuves with long wavelength. 



Chapter 9 
NATURE OF LIGHT 



1 The wave theory or light was proposed by 

(.11 Galileo (b) Huygcna (c) Kepler Id) Hewton 

2 Electromagnetic theory of light was proposed by, 

(a) Faraday (b) Maxwell (c) Ampere (d) De 
3; Yellow light (if a single wavelength can't be: 

(a) Reflected (b) Refracted (c) Dispersed (d) Red 
4. The characteristic property of light wave which does not vary with the 

medium is: 

(a) Frequency (b) Amplitude (c) Velocity (d) Wave 

5 When light is incident on a substance it can be: 

(a) Absorbed (b) Reflected 

(c) Transmitted (d) All of above 

6 Color of light is determined by its. 

(a) Frequency (bl Amplitude 

(c) Speed (d) Wavelength 

7. A monochromatic red light appears to be. 

ui Blue (b) Red (c) Black (d) White 

8. The locus of all points in the same phase of vibration is: 
(a) Wave front (b) interference 
(C) diffraction (d) polarization 

9. Huygens theory of light says that light consists of: 

(a) Wave fronts (b) Discvek particle 

(c) Photons (d) dual nature 

10. A thin layer of oil on the surface of water looks coloured due to: 

(a) Polansation of light. 

(b) different elements presenting the oil 

(c) Interference of light (d) The transmission of light 

11. In Newton's rings experiment the piano convex lens used should be of. 
(a) Small focal length lb) Large focal length 

(cj Neither of the two (d) None of the above 

12. In Newton's rings seen throughout reflected light: 

(a) The central spot is dark (b) The central spot is dark 

(c) Both of above (d) None of the above 

13. The phenomenon of interference comeout because wave obey: 

(a) The impulse moment theorem 

(b) The 1 st law of thermodynamics 

(c) The inverse square law 

(d) The principle of superposition 
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23. 



^i^O 

SL oath d.fferencc m des (b ) = 3? 5X/4 

slrtsfeShsa..-* — 

gie condition for .nterfe«" at a far off distance 

and ,. £ Coinciding 

Sdthof^e interference fnng Wave le ngth 

increase . frequency of the so Urce 

I oXT^.^to^daro.nd.eedgeofan^ 

, a t Dispersion (d) " IL 

c 3 super posiuon of di ffract,on? 
Uich of the follovcmg n £ rfering 
(al 'nterfenngandn^ lransp arent 

(b) Transpar ent * djffrac uon 

(e) Fresnel- l-ra ttract ion ^ near the slit then diiw 

( d| Graungy- eW "" ^ screen are very 

D.ffracuon when sour diffracnon hoffer 

r-nV — ~ 8 .*«£, 

(c) Maxwell 
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, Fresnel (d) Huygens 

£ ch^elol^ng is used to plane polarize ^ 
^V^thsm-Ol opening A paper sheet 

A plano-convex lens 



set 



The 
(a) 

m 

b) 

(d) 

Whc 

(a) 

(c) 

Ligr 

(a) 

A 

(a 

(c 

Tl 

(a 

(c 

! d 

( 

(d 
Ir 



(c) 



10. 



11. 



12. 



13. 



ChafiterJJ) 

GEomrmcLOzncs 



I . When light passes ^ r0 ^f '^without changing speed. 
(a) Bends towards *e norm ^ ^ 

fb) Bends towards the norm«u 
c Bends towards the normal and ^ e P 
(dj Bends away from the normal ana 



15. 
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2. The refractive index is. 

(a) Directlv proportional to the wave length of light. 

(b) Inversely proportional to the wave length of light 

(c) Directly proportional to the square of the wave length of light 

(d) Inversely proportional to the square of the wave length of light. 

3. When light enters from a rarer to a denser medium its 
(a) Velocity increases (b) Wave length increases 
(c) Its velocity remains same (d) Its frequency remains same 

4. Light from the sun reaches us in nearly 
(a) 8min (b) 16 min (c) 8 sec (d) 16 sec 

5. A lens that is thicker at the edge thin it is in the middle is: 
(a) Converging lens (b) Diverging lens 
(c) Angular lens (d) Plain lens 

6. The sign convention for virtual images is: 
(a) Positive (b) Negative 

(c) Sometimes positive and sometimes - Negative 

(d) All of these 

7. "Mirage" is based on the phenomenon of. 
(a) Reflection (b) Diffraction (c) Refraction 
(d) Total internal reflection 

8. In a convex lens when the object lies at infinity, the image formed is: 
(a) Real (b) Inverted (c) Extremely small in size 
(d) All of the above 

9. Image formed by a concave lens is: 

(a) Real, inverted magnified 

(b) Virtual , erect, magnified 

(c) Virtual, erect, diminished. 

(d) Real, erect, diminished 

10. Two convex lens of same focal length 'F' are placed in contact: The focal 
length of this lens combination is 

(a) F (b) 2r (c) F/2 (d) F/4 

11. Power of a lens is equal to 

(a) Focal length in meters (b) Reciprocal of focal length 

(c) Dobbin of focal length (d) Half of focal length 

12. The poorer or converging lens is. 

(a) Positive (b) Negative 

(c) Natural (d) None of these 

13. The focal length of a lens depends upon. 

(a) The radius of curvature of its surface 

(b) The material of the lens 

(c) The refractive index of the medium in which it placed. 

(d) All of these 

14. A terrestrial telescope can be made by adding an erecting lens to a 
(a) Prism spectroscope (b) Reflecting telescope 

(c) Field telescope- (d) Astro nautically telescope 

15. In an astronomical telescope objective is a: 

(a) Concave lens of large focal length 

(b) Convex lens of large focal length 

(c) Concave lens of small focal length. 

(d) Convex lens of small focal length. 
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focal 
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A conver^ng oo ;: ye d a^ ^ piece 

JLi a converging oW and a d»e g . eye . pie ce 

b a diverging ob ^ a com£« Ls given by (wh 

& a diverging ob jf 0 a compound m > jece} fte^- 

rt J^ffiK* Tocal .eng* J, . y^/f, «j 

ii a , length of object , of the above 
° 31 Wf^^ mean ,„g W . ntermediate image is . 

(0 B0*have *es 0pe _ nor „any * virtual erect en Iargecl 
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19. 



length oi U " J |T +1 ) " fc j% None of the above 

M - L / f2(d/ r u e same meaning ^ interme diate image i s 
Both have the norm all> ^ yirtual erect enlarge 
in compound micr ^gnified yirtual inverted and 

-. irlu aJ erect f d 
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Both n-vw _ ope . nori"-- VirU 
-pound - C °-^ af med £ virn 

Virtud /rtedTnlarged l corr ected. 
Real inverted e atl0 n be, c ^ 
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25. 
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Re ai ^'"^ajj aberrau— - By us ing a cylindrical . 

How can the «ph^ 0 . c0fl vex tens b ^ q{ ^ above * lc, 

By using !;H in les <' 
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22. 



23. 



erect enlarged 



Waferect^° d Virtual 

^ erefr ir P tt" d efec.edcaUe- 
f, C ° n Mt!maosm . id) Short s.ghtedness 

g *? 'XnTeye^iece of large foe, 

b Objective of small focal le g ece 0 small focal ! to 

S Obective of large fo£ ^ ^ eye . p ^ce of large focal 
S Obecdveoflarge^^dbycombtnmg 
Aromatic aberrauo, ^ ^ of ^ of glass . 
(a) A convex lens and s of glass 

| C ) Two concave > en f s °' e of glass and a convex lens of anoth tr 
(d) A concave lens oi o . 
types of glass 

Long sightedness can be cur ]■ ^ Concave lens 

(a) Convex lens j d j Bifocal lens 

(c) Cylindrical lens advancing wave front may be 

The fact that energy point o , ^ ^feb move [on , WlJ | 

cons,dered as a source of secon a ^ 

jfissr^^^^ ,ci Huygen ,d> Gaii,e ° 
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CHAPTER # 1 
THE SCOPE OF PHYSICS 

IMPORTANT QUESTIONS & ANSWERS 

Ql(a) What is science? 

(b) Also write down the names of main branches of Science. 

Ans. (a) Definiti on of Sci ence: 

'Science is the name of identification, description, experimental 
investigation and theoretical explanation of natural phenomena." 
(b) Branches of Science:- 

The subject science is classified into two main branches, 
i. The Physical Sciences and 
ti The Biology Science 

Q2 Define 

(i) Physical Sciences 
(il) Biological science 

Ans. (i) The Physical Sciences:- 

*It is concerned with the properties and behavior of non-living matter". 1 
is divided into "Physics, Astronomy and Chemistry". 

(ii) The Biological Sciences:- 

it deals with the living things. It is divided into Botany and Zoology". 

Q3. Give an account of different branches of Physics. 
Ans. Physics is divided into several branches such as: 

(i) Atomic Physics (ii) Nuclear Physics (iii) Plasma Physics 
(iv) Astro Physics (v) Bio Physics (vij Solid Stale Physics 

These are defined as follows: 
i. Atomic Physics: 

It is concerned with the structure and properties of atoms. 
it Nuclear Physics: 

It is concerned with the structure, properties and reaction between the 
nuclei of Atoms. 

iii. Plasma Physics: 

It is concerned with the properties of highly ionized atoms forming in a 
mixture of bare nuclei and electron called ion plasma. 

iv. Astro Physics: 

It is concerned with the application of modern physics, to the problems 
of astronomy. 

v. Bio Physics: 

It is concerned with the application of physical methods and types of 
explanation to bio-physical systems and structures. 

vi. Solid Stale Physics: 

It is concerned with the properties of crystalline materials. 
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(iv) 

N 



M Bin Moosa Khawarzmi 
Dr Abdul Qadeer Khan 



Q5. 
An». 



J", Dr. Abdul Salam 
Briefly describe 55—-^ 

]P*$*BE*£^ , • 1 A» g cbraH l s l rnportan t a ( h 1 ,,, I ,-,., | 
logarithm- , 

S^fe?;^ p.nho.e c amcra . 

MJvfe u h „h .200) original monographs, half of which 

Hp wrote about two hundred (200) origin 
pertained medicine. 



m 



(Hi) 



pcriilintia n.%.~. 

^fe^ggfta^^ - Benmfe: of Islam . He wrote more 

He was Ihe most famous scholar of golden Mathemaucs, 
than one hundred and fifty *£^g££S£ measurement of earth 
Phvsics. History, <^P h >"'^ t H £t^d moon. One of his famous 
-^^odi' SV3 "so determtned the denstty of 

metals. 

YaqogbKindi> cnprlfic cavity and on udes, but his most 

^^tZrZ^t field of optics, especiafiy on reficcuon of 

light. 

Ihn -e- Sina: : Al _ shifa a n Encyclopedia of 

He worked a lot in medicine. He also wro 
Philosophy. 

nr Ahdus Salami: f theoretical Physics at Trieste. He 

He established Internauonal cen ter for theo ^ ^ 

was awarded Noble prize in Physics in 19/* J 
Unification Theory (GUT). 
(viii) Dr^AbmJ^Sdeer^hgry: T ^ boratory at Kahuta, where a large 

He established nuclear research ^ratory * reS earch work, in the field 
number of Pakistani scienusts are engaged in resea 
of nuclear Physics. 
Q 6. What are different systems of units? Defined them. 



jv. S.I. Units 



(it, pounu, scuuiiw 
(international system of Units) 



Q7 
Ans 



Q8 
Am 



ADAJ\ 



wwwjqbalkalmati.blogspot.com : \J_J i)$$2- 



PHYSICS NOTES 



CLASS XI 



M.K.S System 

InMKS system, the fundamental units of length, mass and time are 
meter, kilogram and second respectively. 
C.G.S System: 

In COS system, the fundamental units of length, mnss and time are 
taken as 

centimetre, gram and second respectively. 
F P S System: 

In FPS svstem. the unit of force, length and time are chosen as the 
fundamental units. In it. the unit of mass is derived unit. The unit of 
force, length and lime are pound, fool and second respectively. 
S I units: 

The SI units are derived from the earlier M.K.S system. It was introduced 
in I960 and is now in vise all over the world. The S.l unils unlike three 
basic unils of the F P S, the C.G.S and the M.K.S system comprise seven 



basic units. These arc 


S.No. 


Quantity 


S.I Units 


1 


Length 


Metre (m) 


2. 


Mass 


Kilogram (kg) 


3. 


Time 


Second (s) 


4. 


Electric Current 


Ampere (A) 


5. 


Temperature 


Kelvin (k) 


6. 


Amount of Substance 


Mole (mol) 


7. 


Luminous Intensity 


Candela (cd) 



Q7. What are Derived Unite? 
Ans. Derived Unite:- 

The units of other Physical quantities derived from the fundamental units are 

known as Derived units". 

Example:- 

i. The unit of speed or velocity is m/s. 

ii. The unit of force is New ton. 



Q8. What do you understand by dimension? 
Ans. Dimensions:- 

Dimensions of a quantity represent the physical nature of quantity. 
Dimensions of quantities can be expressed as some combination by dimension 
of fundamental quantities. Length, mass & time is taken as fundamental 
quantities. Dimensions of fundamental quantities are L, M & T respectively. 
Example:- 



S. No, 


Quantity 


Dimensions 


Li 


Area 




2. 


Acceleration 


UP 


3. 


Force 


MLT- 2 


4. 


Work 


ML 2 T- 2 



E2 
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L. ScaUa: , jantities . or .tan* called SCALARS* 

"rhoseTnysical 1 uan ,, r d scalar 1 ua " 

a^rUun.ts are called* umbcr (positive. negaUve or Wro| 

RSBISIsnMtfeB 1 : .-rf bv on ordinal? » ' 

These number* are bl ordir^.'^ntation 

They are 



MMM^ .-rf bv an oro"'"''., , sc8 iars. 
SS renamed b> milg n,tude^ d „ nol requ , re any m 

iS^ 8 b Tac t ed. - * ^ 

Scalars are added. suD 



Hrnsity, mass, etc are the examples of 
d, time, densuj. 



rules. 

I^^re. length, speed. 

scalars. by magn itude and as well a& 

S^ea, .uannt.es vector quantities or simp ly ^ 
direction with appropnateun 

vector". ent or an arrow head over th. 

Vectors are added D >/V bv rectangular compu 

Displacement, velocity, acceiera 
Q2 . Differentiate between scalars and vectors 
Ans. 



S. No 




Definition: . — — 

Those Physical quantities, which 
are specified only by magnitude 
with out any directic^ arejai]ea_ 



S. No 




2. 


Krprrsr tU.i? 




Scalars arc 
ordinary no 
lcticrs in on 


2. 


Etaaunpta 


4. 


Mass, time, 
volume etc. 
Required M 




Scalars arc 
multiplied t 
arithmetica 



Q3. Define unit ' 
Ans. Definition: 

"A vector; wh 
unit vector" 
Consider a v» 
The unit ved 



Q4. 
Ans. 



Q5. 
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S. No 



Rep resentation 



. - iilars .:• represented by an 
ordinary no. <fc are denoted by 
letters in ordinary type. 



Scalars 



Vectors 



R epresent alton: 



Vectors arc represented by putting a line 
segment or an arrow head over the 
appropriate symbol. 



K\.»::}j>!c 



Example 



Mass. time, length, temperature, 
volume etc. 



Required Mcth< ids 



Si. alius are added subtracted, 
multiplied A. divided by ordman 
arithmetical rules. 



Force, velocity, acceleration, displacement 



Required Methods 



Vectors may not be added, subtracted, 
multiplied and divided by ordinary 
arithmetical rules. 



Q3. Define unit vector and also write its formula: 
Ans. Definition: 

r A vector; whose magnitude is unity, i. e (A - 1) in any given direction is called 
unit vector" 

Consider a vector 'A', whose unit vector is represented by 'a". 

The unit vector ' a" ' can be obtained by dividing the vector b its magnitude, i.e 

* A 

WBb* a - — 
A 

Q4. Define rectangular unit vectors; 

Ans. Rectangular unit vectors is the set of vector, which have the directions of the 
positive x,y and z axes of a three, dimensional rectangular co-ordinate system. 

These are denoted by /,} and k respectively, it can be shown by the following 
figure. 




Q5. 



Ans. 



How-do you find the magnitude of a resultant vector in a three of a 
resultant vector in a three dimensional rectangular co-ordinate system? 

Consider a vector A' with its initial points placed at the origin of a rectangular 
co -ordinate system. The rectangular components of the vector ' A ' along 
positive x, y, & z axes are Ax', 'Ay ' & Az' respectively. By adding the 
rectangular components such as 
Ax Ay and Az we get the original vector A . i.e 
A = A x i + A y j + k 



wvvw.iqbalkalmati.blogspot.com :\J_f^h\$&^£^%*-?<±Y 




Thereto** r^^TXTj^ 
Krrc vector c*n be - 



Position Vector: , v >sition of « P 0111 . 1 

re to thf fi*«i P° ,n ' '*J*' t O and 
,n of « fven r^n^w* 




re la live 

, ,„dcr « fixed ^ ,CI "7 p r wlt h resect to ^£^ on 

portion of ^-Xtnn« ^%?nTct O 
O by means of vector r» ^ cnt OP I™ 

represented by a direct^ imr *^ 

.h^S nuU vector, 
r»7 What do vou know 

11: NuUYeAor: magnltudt and opposHe .„ dn.-con, ^ „ 

-If two vectors are identical in n * veClor s . 

juTeTen "vector is called JJggS ha s no dtrecuon or it may have 
The null vector has zero magnituo 
direction 




Q9. 
Ans. 
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Tht» ik kno«n a» rommututivr law 

Associative Law of Vector Addition: ^ 

Consider the following figure in wwch OP represents the vector A, PQ 
irprr%rnt» vrctui B. Q$ represent* tl»c vector * snd f55 represents the vector 




I ml * 

Prom the M >vs in syhJch Otj represents ihr resultant A* ♦ B. which is obtuincd 



by uwnR "head tu ttuT rale 

Thus, ilk"** _ 

Similarh m AOPS. the line P8, represent* ttle resultant 
Thus 

Therefore 



> > 

p- > B, 

This is known as associative law of vector addition 



(A » B] ♦ C- A ♦ (S *C) 



qO. Define and explain resolution of vector. 
Ans De finition: 

'The process of splitting a vector into its components is called resolution of 

vector*. 

Explanations 

A vector can be resolved into a number of components, but generally a vectur is 
resolved into two components at right angle to each other, i.e. the components 
along x axis is called x-componcnts or horizontal components 8t the 
components along y-axis is called 
y-component or vertical components. Such 
components are called rectangular components. 
Consider a vector ' A ', whose initial point is 
placed at the origin of two dimensional 
co-ordinate system, is making an angle Q' 
which the x-axis. 




From the terminal points F of the vector draw two perpendiculars on X-axis 
and y-axis From figure the resultant vector can be obtained by using Head- 
To-Tail rule, i.e. 

% = Xx + %y 
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The vector A may also be j * nents: 

unit u,r, -"'-'V^ctsaisteE^^^ 0 ' honzontal & vcrtic * 

Magnitudes of Recta mag" 
components can be obtamca^^ 

^Bfc^^^^ "* "' e maEni,UdC ° f ^ 

vector ' A \ , — : — T7 

BkeeSieai . . ' bv ^ following formu ' a 

5— be find out by n 

" * rrhe vector* ' t. the posiuve x-axis m casUretl 
Where 6 gives the direcdon of the 

counter clock wise. components method: 

Q10 . Explain addition of .ector fi^^ro*** *' * ^ |j 

Ana. Consider two vectors Ai, and ^ ^ 

positive x-axis. 




, » rule then we obtain the resultant 
When |, and?, are added by head-to-tatl ru^ tan, 
if . a. and Aw. The magnitude 



* into its components A,, and Vv The magnitudes 0 f 
Now resolve the vector A into its con H 

And t i, A als = o A res S oTve e d into its components % 2 * & A* 2y , and t h * 

Similarly the vector, A2 is also resoi 
magnitudes areas follows: 

A 2 x = A2 cos e 2 

And .nfvectore^long x-axis is equal to the x-components i 

The sum of the component vectors aiong 

resultant vector. ^ > ^ 
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Similarly ihe sum of the c.omponei^ vectors along y-axis ts 

A v -Aly + A3y ^ 

or % A +A Ij 

Now the sum of the magnitudes of x-components is equal to the magnitude of 
the x-components of resultant vector, i.e. 

Ax = Aix * Ai, 

A x - Ai cos 0i +A> cos 0i 
Similarly the sum of the magnitudes of y-components is 

Ay - Aly ♦ A2y 

Ay - Ai cos (h +A2 cos O2 
The magnitudes of the resulta nt vecto r is obtained as 

j£- J A] + A\ 
A - <J{A, cos0, + A. cos0 : ) J + (-4, sin0, + .4, sin0 : f 
The direction of the resultant vector is 

r t \ 1 9 uf/ J 

6 - tan — 

Qll. Define scalar product or dot product: 

Ans. "If two vector are multiplied and their product is a scalar, then the product is 
called scalar product or Dot Product". 

Or 

In other words, the scalar product of two vectors A and B is defined as: 
"The product of magnitudes of two vectors and the cosine of the angle between 
them is called scalar product or Dot product". 
Mathematical Expression:- 

Consider two vectors A and B having angle G between them, then their product 
is mathematically expressed as 

A.B = A B cos 0 

Where the quantity 'AB cos 9' is a scalar, therefore this product is^alled scalar 
product and is also called dot product of two vectors A and B. 

Q12. Write down the characteristics of dot product? 
Ans. Characteristics pf dot product: 

If the vectors A and B are parallel i.e. 0 = 0, then 
cos G = 1 
A\H = A B cos 9 

= AB cos (0) 

= AB(1) 

= A B cos 9 



If % = I, i.e. i is parallel and equal to I (9 = 0°), then 
X.fe = A B cos 9 
A" .% = A A cos (0) 
|.| =AMD 
&B =A2 
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Ifihe unit vectors x 

Q 13. Explain the comm^ative^^^^ 

Ans. CommtiliveJa^^^A ^ be tween them. 

>-a' and 3' having angle 

Consider two vectors A an 




.4 and B 



The dot product of vectors 
times projection of vector B onto 
vector A . i e 

II = ABa m 
A B = AB cos 0 W 



is equal to the magnitude of vector A 



the direction of 




r 

of 



No 



> b ^ A is equal to the magnitude of vector 
Also the dot product of ^"f^^f vector B. U- -» A 
times projecSon of A onto the d.rectio 

I = BAb 



j. A = BA cos 9 
W = AB cos 



IrfF" 8 eq=7 ^ d (21, we set 

a „r V prtors to be multiplied is changed, then there 
^^te i l^» -tors. Hence sc^ar product obeys 




This inccuia Liiai., — 

is no effect on the scalar produc 
commutative law for dot product. 
Distributive l^rf QL^S^^f^ £ g ^ 

• , rxr Hnt nroduct, we consider three vectors A,| 
To prove the distributive law ^^^^'ppiying head to tail rule on 
and C. iirst obtain the resultant vector R by appiy & 

vector a and C 



_. 
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Then draw the projection of vector t, i.e. QQa from ihe terminal point of vrctor 
<? and the projection of the resultant vector \i.e. OR A frorn the terminal pomt 



of vector ( i 



) onto the direction of vector 




Now taking L. H. S of the distributive law. The dot product X . (, B is equal 
to the product of magnitude A of the vector A and the projection of the vector 
(B - C) on to the direction of vector h± ^ 

& § *B) - 1 1 

K (B + C) = A (ORA) 
But from figure, . . 

A. fB + C) = AICaRa + OCa] 

A. (B + C) = A ICaRa]+A|OCa1 > 
Where CaRa = projection of vector B onto the direction of vector A 

CaRa = B A 

And ^ > 

OCA = projection of vector C onto the direction of vector A. 

OCa = C A 

Therefore, from the above explanation the equation (I) becomes, 
A* ( B + C) = ABa+ACa 

Hence we have proved the distributive law for dot product. 

Q14. Define cross or vector product and also show that: 

A xB = - B x A 

Ans. Definition:- 

"If two vectors are multiplied mid their resultant product is vector then the 
product is called vector product or cross product." 
Mathematical Expression: - 
Consider two vectors A andfS and the product of these two vectors is denoted 
by A xB, that's why it is read as A cross B and the product of these two vectors 
lives a new vector C. Mathematically it can be expressed as: 

Magnitude of vector C; 

The magnitude of vect^C is giver^by 
|A xB| = A B sin 9 =|C| 



ESQ 
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C=AB,ne ecnposil ivcd,rec ti onof/TandS. 

Werc *.,s the smaUcr angle be 

2^ j{ x fe -§^ sor vec,orP^uc\tVo^ U n ^ ^ ccli 

* ^7«^S^fe^^^^ CM ^ 

-rt^rr^A.BanaCansH. 



definition. 



L - (i) 

c = A x B - |A B sin91 " i an e containing A and B 

mr perpendicular t o t n iV.^ advances when it | 

rotated from A to B. as sn 




Sim, la r.y a right handed screw is ro: 
be(-u) 



, lat ed1romBtoAthenthe unit vector 



S^Bx^AMBAsinOK") 

> d £b5a = -[ba sinBjH 

^^xA^BAsinejM)- 



(ii) 




tion (i) and (BA sin 9) in equation (ii) ( 
Since the quantities (AB sin 9) in ^ a compari ng equation (i) and (ffl J 

being the magnitudes are equaJ, tnerei 

get, jtxl3«-fcxfc 

♦v»Bt the vector product is not commutative. 
The above expression shows that the vectoi y 



PHY 



Q15 



Ans 
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Characteristics of Cross Product: 

(i) 
(ii) 

(iii) |A+'B)xC»AxCtBjf( 

If A x Q, B <0 and A x B - 0 
then A and B arc parallel 



lies qT C 

x m +£v- Ax § 

i + B)xC = AxC + 6^ C 



(iv) 

(y] 



(vi) 



/x/ = 0 
)x} = 0 
kxi = 0 
i'x y = A; 
yx A = / 



y'x i = 
/xA = } 



U% = Aii + A^j + Aak 
B = Bii + B^j + B 3 k, 



Then the cross product of A and B is 





i 


J 


k 




Ai 


A 2 


A 3 




Bi 


B 2 


B 3 


= i| A 2 


A 3 | 


-J 


1 B 2 


B 3 | 





B 



A ■ 



= (A 2 B 3 - AaB 2 ) i - (Ai B 3 - A 3 Bi) j + (Ai B 2 - A 2 Bi)k 
Q15. Using the definition of vector product, prove the law of sines for plane 

, , SinA SinB SinC 
triangles of Sides a, b and c. = — - — = 

a b c 

Ans. Proof: - 

Consider a triangle ABC 



Area of the triangle: 

A = if ax 
1 




abSinC 



-(1) 



A = —bcSin.4 
1 

A =^cx 



.12) 
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A - IcaSinB 

c Sin A- a Sin C 

IbcSmA - t 
'bSinA^aSinB 

Companng equation (1) 0 
IsinC^cSinB 

. c 

This is known as law of 



Ql. 
Ans. 



Q2. 



Wher 



This- 



Unil 

1. 

2. 
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CHAPTER # 3 
MOTION 
IMPORTANT QUESTIONS & ANSWERS 

Ql. Define displacement? 
Ans. Definition: 

"The change of position of a body in a particular direction is Displacement . 
Displacement is a vector, because if a body moves from a position A to position 
B, its motion from A to B determines the direction of motion. In other words 
displacement defined as 

"The distance covered by a body in specific direction is called Displacement 

Displacement is usually represented by 'S'. 

Units: 

1. In M. K. S system, it is measured in metre (m). 

2. In C.G.S system, it is measured in centimetre (cm). 

Q2. Define velocity and explain the types of velocity, 

(a) Uniform Velocity (b) Variable Velocity (c) Instantaneous Velocity 
Ans. Velocity: 

Definition: 

"The rate of change of displacement is called velocity". 

Or 

"The distance covered by a body with respect to time in a specified 
direction is called velocity. 

Or 

"The speed of a body in a particular direction is called velocity". 

Velocity is a vector, because it has direction. It is denoted by V. 
Mathematical expression: 

Mathematically, velocity can be expressed as 
Velocity = Displacement 



Where, Ar = change of displacement 

At = change in time 
This velocity is called average velocity. Hence it may also be written as 

v M 

<n ' A/ 

Units: 

1 . In M.K.S system, its unit is metre per second and written as m/ s or m.s 1 . 

2. In C.G.S system, its unit is centimetre per second and written as cm/ s or 
cm s l . 
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TTvr type* of ^^'J l^lt^ 

(a) Uniform Vcloci jr ff^tmmn equal 

cton<K» denned a » ~« tn C^ inierwUs o/ t, me 

Or in ward. M CAn ^ rrqu ai distances ***** ' 

'*' ' 

'Thr tvlotity of a body J"* 
Instantaneous velocity 

if the tunc is W^rnnUsuch that 
.v *(' 



Q3 



lim 



. velocities arc equal, then the body i, ^ 
When the average and instantaneous veloc, 

(d) GraphicalAetermla«ti^ 

MnllonnL^locitie^ moving body from * >mc fixed 

^Tw"e plot the ^P^LaL^t time graph of the motion of u, 
point against the time (t). a ui f 

bodv is obtained. about the displacement lime g ra p h 

One must note the following J* »™ t for different points on the 

j. If the slope of the graph is ^ cQnStant . That is the body it 

curve, it means that tne 

moving with uniform vcloci different points on the CUn 

«. If the slope of the g£ * £*J ^ variable velocity. ^ 

lt mC ans that the bod > is ^ » means that the body 
UI If the slope of the curve is zero, 

rest I 

n , ,f a body is moving with «»fe^^ t | 
then its displacement ume graph is a straig | 
line as shown in figure. 

v If a body is. not moving with uniform velocity 
then its displacement-time graph >s not a 
straight line, it is curved as shown m figure. 
Note that it may take any shape depend.ng 
upon the situation. 
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Q3 Define acceleration and explain different type* of acceleration. 

(a) Uniform Acceleration, (b) Variable Acceleration 

fc) Initantancoui Acceleration 
Ana. Acceleration: 

Definition, 

"The rate of change of velocity n» called acceleration". 

When the rabody cJ uqBfl " < n thr body poBteaa acceleration. Tn< 

,■ n veil* itv m*iv be i!u< i< ihe change in its magnitude or direction, 
4H Ac. rirfutjnn .'. .1 vector it is dcmaeifVy a bei ausc it has direction. H ihr 

velocity of a body la increased, then the acceleration is positive and if the 

velocity ia decreased, that the acceleration is negative acceleration is called 
^1 q Retardation or Deceleration 

Mathematical Expression: 

Mathematically it can be expressed M change bl velocity 

< hunve tn vtlocity 



Units:- 

i InMKS system, its units is meter per second square and it is written as 

m/sec a or ms 2 . 

11 In CO .8 system, its unit is crntimeter per second square and it is 
written as cm /sec 2 or cm.s 2 . 

T ypes of A cce leration: 

They types are defined as follows: 

(a) Un iform Acceleration: 
Definltion:- 

"Iftlie velocity of a body moving along a siraight line changes uniformly in 
equal intervals of time, however short the interval may be, the acceleration 
so produced is called Uniform Acceleration". 

(b) Variable Acceleration: 
Definition: - 

"// the velocity of a body does not change equally in equal interval of time, 
then the acceleration produced is called Variable Acceleration". 

(c) Instantaneous Acceleration: 
Definition- 

"The acceleration of a body measured for a very short interval of time, and 

then this acceleration is called Instantaneous Acceleration". 

In the limits of a very small Ar the average acceleration will approach the 

value of instantaneous acceleration. It is denoted by a m . 
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graph i» a» shown m fig""; , hc vl .|ocitvtime 
W.gure show, th„. ^ ' op- o £ « - . 
b »ph .s potfflve "»d ' on" 1 ' 1 "' " " That 1S . rate of | 
vcloc.ty <> taeraMtag .1 « un form Jjj J ords , hc fcrf, $ 
change of velocity l« col.sunt • ,, H . vatae of 

„ m ov,ng (Mb uniform acce.erauonthen hc ^ 

this ac t 



Q4. 
Ans. 



Qfl with unilorm ac«w«j- 

drr.,t,..n,s r«,ual to the slope of the cunc 

If a body .« not moving with uniform 
then ,ts veloc.ty-ume graph is as shown In figure 

This figure shows that the slope of its ^^j* 
graph SS be different a« different points. If ma> take 
^x sImju- depending upon the situation. 

State and explain Newton's 1 ^°.^^ muki[cd the following three 
Issac Newton studied mouon of bodies and lormu 
important laws of motion 




Newton s fu st law of motion. 
Newton's second law of motion. 
Newton's third law of motion. 

Newton* first law Motio n: 

Introduction: ; ^ n ortant definitions first is the forc< 

In this law Newton explain the two important denni 
& the second one is inertia. 

SSRgL a, res, or continues to move u*h uniform « unles, 
it is acted upon by an unbalanced force , 

Explanation: draw the followi n 

From the statement of Newton s first law 01 rnouo . , . 

line unless it is acted upon by some unbalanced force to change its slat* 

TsZvcln also be explained with the help ^^SSJS^ 

i A book lying on a table will remain there forever in the same 
position unless someone comes and removes it. 

ii A bullet is fired from a gun. Its mouon is opposed both by air 
resistance and the pull of earth. If the pull of the earth and the air 
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definition of the n< t 



The second pHrt of this luw gives us the quali 
force, whifih is stated as follows: 
'Force is an agent, which produces or tends to produce a change in tne 
state of rest or of uniform motion of an object, i.e. produces the acceleration 
in the body". 

First Law of Motion is also called Law of Inertia: 

First law of motion is also called law of inertia, because it points towards a very 
important property of matter. This is called INERTIA. 
Definition of Inertia: 

"Inertia is that properly of matter by virtue of which if it is in state of rest or 
motion it tries to remain in that state". 

Or simply it is defined as: b 
"Inertia is the tendency of an object resists a change in its state . 
Experiments show that the inertia of an object is directly proportional to the 
mass of the object i e the greater the mass of an object, greater will be the 

inertia. 



2. Newton's second law of motion. 
Introduction:- 

In this law of motion Newton provide a means for the quantitative 
measurement of force as well as mass. 
Statement: 

"When a force acts on an object, it produces an acceleration in its own 
direction, which is directly proportional to the magnitude of the force and 
inversely proportional to the mass of the object". 
Explanation: 

If we push a body harder, it moves faster. Its velocity changes in the 
direction of the force exerted. From such experiences it is established 
that when a force acts upon a body, the acceleration produced is directly 
proportional to the force symbolically it can be expressed as: 

F oc a 

Or F = ma 

Where "F" is a (vector) sum of all the forces acting on the body, and "m" 
is the mass of the mathematical expression of Newton's second law of 
motion. It can be written as: 



The above equation explains that the acceleration is directly proportional 
to the resultant force acting on a body and the direction of acceleration is 
same as that of the force and the acceleration is inversely proportional to 
the mass of the body. 
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a law of motion. 

stated as follows. ^ 
StitSSISfiSS there is an equal and opposite reactton . 
-To even' action, there is an c M 
^tplanation: another body 

Wh^a^odT^- exer s a '^ron "B", 

£ . and the force of body 
* ■* of body V on body J* ^en as ^ ^ J 

Kes Symbolical*, i. can be expressed as 
F~* ~ ^"booa 

uw* that the two forces are acting in opposite 
Where negative sign show s thai mc 
direction. 

«• attached to the two ends of a string 
Two bodies of unequal masses are attached 

which passes are movin g vertically, find the 

over a friction less pulley. It tne Doa 
expression for acceleration of the system, 

the tension in the string and the accc . 1 *™ 

Consider two bodies of unequal masses mi a ^ 
which are connected by a ^^^mo^ ^rtically. 
pulley as shown in figure. Both the bodies move 

Letm, be the greater mass as compound to the mass m 2 - 
Hence body A have greater mass i.e. mi it «^ cce £ 
in downward direction with an acceleration a and me 
body B due to less mass "m 2 » will move up with the same 
acceleration. 

Let "T be the tension in the string. 

Let us first consider the motion of body A. There are two forces 
acting on the body A, ortin(J in 

i. The weight of the body W, « mig, which is acting in 

downward direction. . , tystoart i 

„. The tension «T in the string, which is acting in upward 

direction. 



Q5. 
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Since the body A moves downward, therefore the weight of body, 
than the tension. Thus the net force F, which moving downward 




acceleration "a" is given bv 

F - Wi - T 
Or F = m»g-T 



But according to Newton's second law of motion, the net force is mia. Thus th< 
equation of motion for body A is 

mia ■ mig - T (i) 

Now consider the motion of body B. There are also two forces acUng on the 
body B. 

1. Weight of the body W2 and 

2. The tension T in the string. 

Since the body B is moving upward therefore the net force F which is moving 
the body upward is 



Similarly the force on body B by the application of Newton's second law ol 
motion is m2g, 

Thus the equation of motion for body B is 

m2a = T - m2g (») 

Calculation of Acceleration: 

To calculate the acceleration "a" adding equation (i) & (ii), we get 
mia = mig - T 

rri2a = T - m2g 

mia + m 2 a = mig - m2g 
a(mi + m 2 ) = g (mi + m 2 ) 



Calculation of Tension: 

Tension in the string can be calculated by dividing equation (i) & (ii). 



Or 



F - T - W 2 

F » T - m 2 g 



a 



(m, +m,)g 

(W, + /«;) 



m 2 7 

By cross multiplication we get 



m.a 



m 2 a 



T-m 2 g 

"hg~ T 
T-m z g 



mi(T - m2g) = m 2 (mig - T) 
miT - rrnrmg = mim 2 g - m 2 T 
miT + m 2 T = mim 2 g + mim 2 g 
T(mi + m 2 ) = 2 mim 2 g 




www.iqbalkalmati.blogspot.com ±f 



Q6. 



Ans. 



— — — ~" 

^—-^ '^Ttothe ends of a stri ng Js. 

YSICSNOTES "7 attached ver tically and th^ 

^Z^^SS^ - b d °tt e^ession for the te^ 

the string and the ^Ljet^S^^^^ 

horizontal surface f masses 

^id^^b^B A and ^ ^ed 
m, and ma respccuveh over a 
,o thecnd»ofastnng P^ scS 

fricuonless pulley. acceleration a 

• ^.v downward m&*± n face towards 
The body A moves ^f^^tfa S-ggg 0 ,lowmg figure, 
and the body B move o" a as nC , v n 

^^^.^•rrh^ot.onofbo^ 



,hr pullev «i* »» me ? c „' , ion of body A. The we ight 

Let us (irst consider *^°^g 0 n the bod> A • 

than the W«fe™!V£ often by 
rfffi an acceleration a '^ W] _ T 

F = mig * T 

Or 



F - mig - T f m0t ion, the net force is m ia . 
But according to Newtons ^"^A is «»,. - ' T - 
Thus the equation of mouon ^ ^ 



>n of motion w 

are three forces acting on it. 



iii The reaction R of the sin 

vertically upward. verUca ] direction, hence the lw f 

Since there is no motion of body BJ^ q{ ^ surface are equal and 

^X^^ « If we neg'ect the force of 

Now consider the horizontal motion o ^ bIock towa rds pulley, J 
friction, then the horizontal f ° rce '"^- on of motion for body B, by apply^ 
tension Tin the string. Thus the eq 
Newton's second law of mouon is 

F = T 2 
rma - T 

Calculation of Acc eleration: don (1) an d (2) 

To obtain the value of^eleTat^n, add equati 
rma = m2g - I 
m:>a = T _ 
mja + m2a - mig 
a(mi + mi) = mig 



Q7. 



Q8. 
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Calculation of Tension:- 

To obtain the expression for tension, put the value of *a' in equation (2) 
T - rma v 

T - ma — ^ — \g 




Q7. Write down the equations of a uniformly accelerated rectilinear motion. 

Which is the most common example of a uniformly accelerated motion? 

"What is the free fall method? 
Ans. Equation of a Uniformly Accelerated Rectili near Motion: 

If a body is moving with constant acceleration 'a', its initial velocity is "Vi" after 
time "f it covers the distance "S" and its final velocity will be "Vi". Then the 
motion of the body is governed by the following equations. 
L. Vf.V, + at 

2. S = V,t + x h at* 

3. 2aS = Vr 2 - V, 2 

Example of a Uniformly Accelerated Motion: 

The most common example of motion with nearly constant acceleration is that 
of a body falling towards the earth. This acceleration is due to pull of the earth 
(gravity), which is known as acceleration due lo gravity and is denoted by "g". 
Its unit is meter per second square (m/s 2 ). Its value 9.8 m/s 2 in S. I, units. 

Free FaU Method: 

If the body moves towards earth, neglecting resistance and small changes in 
the acceleration with altitude. This body is referred to as free falling body and 
the motion is called Free Fall. 



Equations for Free Fail Motion:- 

Replacing acceleration "a" by acceleration due to gravity "g", the equations of 
motion become 

1. Vf-Vi + gt 

2. S = V,t + l / 2 gt 2 

3. 2gS = Vr 2 - V,2 

Q8. (a) Define momentum. Also write down its unit. 

(b) Derive the unit of momentum. 
Ans. (a) Define momentum: 

"The quantity of motion, which increases with the increase of mass and as well 

as of velocity and decreases with the decreases of mass as well as of velocity, is 

called momentum". 

Or 

in other words, It can be defined as: 

"A moving body having greater velocity has a greater quantity of motion than 
the body having lesser velocity. This quantity of motion is called momentum". 



wwwJqbalkalmati.blogspot.com L?i>T«£_ £• -eL ±f 




CLASS j x. 



Unit. v s 



•kgX -x 



- kgx y« 

since kg x -j - N 

Therefore the unit of momentum is N-s. 
Q9. State and explain law 0^^^^ 

Statement ! a , remains constant". 
"The momentum of an isolated 

Or in other words. , sys tem, then the total momentum of 
"If there is no external force applied to a s> 
that system remains constant . 

Ex planation: djes a and B of masses mi and m 2 

Consider a system consisting 01 tw Unej with velocities uj and u 2 

respectively. These are moving in a si * ^ ^ velocities wi n be v , ^ 

before collision. On colliding *' Itn 0 f system before collision. 

And the total momentum of the system after collision. 

= miyj f may? ^ contact for a time intervj 

When the two bodies collide with °™ T ' > if body A exerts a force on body 
t\ According to Newton's third law 01 • a ^ ^ opposite direction. 

B, then the body B also exerts a force y ^ ^ ^ of change of its 
The average force acting on body B is ^a so eq 
momentum during the time interval t i.e. it eq 



Similarly the average 



force acting upon the body, A is. 



As these forces fire oppositely directed therefore 
" t * J 

OR + »' 3 w 2 = ; "i v i 
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The above expression can be explained in words as: 
Total momentum of the system - Total momentum of the system 
before collision after collision 

Th.s is known as law of conservation of momentum- Thus the above equation 
shows that the total momentum of the system before and after collision is tne 
same The mutual action and reaction of the bodies of an isolated system are 
unable to change the momentum of the system, i.e. the momentum of the 
system is conserved. 

Q10. Define Elastic and Inelastic collision. 
Ans. Elastic Collision: 

"An elastic collision is that in which, the momentum of the system as well as the 
kinetic, energy of the system before and after collision is conserved, i.e. remains 
same". 

Inelastic collision: 

"In inelastic collision, the momentum of the system before and after collision is 
conserved, but the kinetic energy before and after collision changes, i.e. the 
total kinetic energy does not remain constant". 

Qll. Two bodies having different masses and moving with different velocities 
have an elastic collision in one dimension. Calculate their final velocities 
after collision. What will happen if 

i. The masses of the two bodies are equal. 

ii. When the second body is initially at rest. 

iii. When a light body collides with massive body at rest. 

iv. When the massive body collides with the light stationary body. 
Ans. Elastic Collision in one Dimension: 

Consider two smooth non-rotating spheres A and B of masses mi and ma 
respectively, moving initially along the line joining their centers with velocities 
ui and U2. If ui is greater than u 2 , so they collide with one another and after 
having an elastic collision start moving with velocities vj and v 2 respectively in 
the same line and direction. 

Now the momentum of the system before collision = miui + m>U2 
And the momentum of the system after collision = mjvi + m 2 v 2 

ui u 2 vi a v 2 ^ 
> > > > 

A (^^) B (^2^ 
After collision 




Before Collision 



According to law of conservation of momentum, we have 

Total momentum before collision = Total momentum after collision 
+ w,m, = m,v, + m 2 v 2 



»?,«, - w,v, = w,v, 
/n,(w, - v,) = tnUky* 
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K B b( the system before collision 

2 2 
K.E of the system after collision 
Im,.,' 

As , h cco,ns,onise>asuc^o.he>oneuc 
Thus 



m*& ° f the syslcm iS alS ° con8en *« 

K E of the svstem after collision 
before collision -K-Eoiu . 



K. E of the system before —.. - , 



Divide equation (2) by (D 



-(2) 



(tll + Vl)- (V2 + U2) 
Ul + VI- V2 + U2 



_(3) 



The above equat.on shows that the sun, of the initial and final velocities of t h 
e^al to 1 the sum of the ^ffigg"™ * " ^ " 

m.^-v^m^u.+v,-^-^) 

m, ui vi) = m2 u, +vi -2u 2 ) 
*m 1 vi = m 2 ui + m 2 v 1 -2rn 2 u 2 

.maui +2II12U2 - mm + mm 



or it can be written as 



mi v l + m2Vi-m 1 ui-m 2 u 1 .2m2U 2 
V! (mi+m 2 ) = ui(m I -m 2 ) + 2m2U 2 

u,(m, -m : ) + 2m,u, 
Vl " (m.+m,) 



1 [&+■**■.). 



Similarly we take the value of v, from eq p)i we get 

Vi= V 2 + U2 - Ul 
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Put this value of vi , tn eq (j) 

nu(ui vi) - mj(v 2 - ua| 
mi \u\ - (ya + U2 - ut)l - ma (va - u 2 ) 
mi |ui - V2 - ua . ui) - mj (va - ua) 
mi |2ui - v 3 - ua ) - ma v 2 - rnaua 
2nv.uj- miua * maua * m2 va + miw 

Or it can be written as 

ma va ♦ miva - 2miui + maua- miua 

va (mi + ma) - 2miui - ua ( ma - mi) 

2m,u. * u,{m, - w,) 
V2 , L_L 1 — =_ 

(m, + m : ) 

Or it can be written as 

_ 2m,u 1 i'A m z ~ m \) 
(m, + m } ) (m, + m ) 



l(m, +m 2 )J V m i +m ? y 



.(5) 



Thus from the equations (iv) and (v), we can calculate the values of unknown 
velocities, i.e. vi, and V2. 

i. If the masses of two bodies are equal: 

i.e. mi = m2 = m, then after collision their final velocities can be 
obtained by putting mi = ma = m in eq, (iv) and (v). 
The Velocity of first body is 



( m. - m, l f 2m, | 
\^m, +m, J \m x + m, ) 

Im + m J U + m J 



Vi = U2 

And the velocity of second body is: 
2m, 



: ffit, + m 2 )J 1 \^m, +m, 
: ^(m + m)) 1 Vm + mJ 



V2 = Ul 
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after 
• vi • o 



iii. When the lifcht body collide* with a maasive body, which is 
«t rest 

i e mi *« mj and Ui - 0. untkr thene i-€.nditum» m, is so mvi.H1 *» 
compared to m J( that it c an be neglected tn eq (iv) nnd (v| Thus we r..»M 

from ct.j 1 1 vi 



and from cq (v| 



v, « 1 |m, *0 

.,.(-> ~m 

V i • U| 



v, - (0)u, + 0 
v,-0 

It means that the body B will remain stationary wile body A will bounce back 

with the velocity ui 

m u2-o vj ■ - m va - Q 

A mi B ( ma 



V mi B ^ma^y 
Before Collision After collision 



iv. When the massive body collides with the light body, which 
is at rest: 

i.e. mi >> rri2 and U2 = 0. Now m2 can be neglected as compared to mi in 
eq (iv) and (v). 
Thus from eq (iv) 
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CHAPTER # 4 
MOTION AND TWO DIMENSION 

IMPORTANT QUESTIONS & ANSWERS 

Ql. Define 

i. Projectile 

ii. Projectile motion 
Ans. i. Projectile 

"Any object that is given any initial velocity and which subsequently 
follows a path determined by the gravitational force acting on it and by the 
fictional resistance of the atmosphere is called a Projectile''. 
Or 

"An object projected into space without the driving power of its own and 
moves under the action of gravity is called Projectile". 

ii. Projectile Motion: 

"When a body is thrown with an angle '9' and it covers a (distance) 
parabolic path under the action of gravity, this type of motion is called 
Projectile Motion". 

Example: 

i. Kicked or thrown balls. 

ii. Jumping annuals. 

iii. Object thrown from a window. 

iv. Object released from an aeroplane. 

Q2. A particle is projected at an angle '6' to the horizontal with the velocity 
'vo- and is allowed to fall freely so that it covers a certain distance in a 
parabolic path. Derive the expression for the following 

(1) Horizontal component of velocity. 

(2) Vertical component of velocity. 

(3) Maximum height of the projectile 

(4) Range of the projectile 

(5) The maximum range 

(6) Projectile trajectory 

Ans. Suppose a particle is projected at an angle *9' with the horizontal, as shown in 
figure. 

The initial, velocity V, of the particle can be 
resolved into two rectangular components 
Vox & V 0 y, along horizontal axis and vertical L- 
axis respectively. The magnitudes of the 
horizontal and vertical components of ^< 
velocity are as follows. 



Maximum height 
W at time f 




= distal ice 
at time H\ 
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Vertical ,s 

The vertical component of the ni (iu) 

Bul as the net force acts final velocity in vertical 

acceleration in the y-d^ 100 ' 0 £ S, of the following data, 
direction can be calculated wnh the h P 

Initial Velocity - Voy - Vo »»» 

Acceleration a y = - g 

time - 1 

final velocity » Vy « ? 
Using the first equation of motion, 
V f - V, + at 
V> = Voy + ayt 

= Vo sin e + (-g)t (iv) 

Vy = Vo Sin 0 - gt -r-j— bTcalTulated by the 
And the magnitude of the resultant velocitj can 
following formiSpH^* 



i.e. 



-t we have to calcula, 

when the vertical component of 
velocity reduces to zero and the particle is projected With the accelerate 
due to gravity (-g). Therefore 

InitiaJ velocity = V oy = V 0 Sin 0 
Final velocity =V y = 0 
Acceleration =a y = -g 
Time for upward motion = t = Ti=? 
Maximum height = S = h = ? 

Calculation of time: 

For the calculation of time T, ' we use first equation of motion 
V v = Vi + at 
V v = Vi + (-g) T, 
0 = Vo Sin 9 - gTi 
gTi = Vo Sin 9 

Ti = VoSinfl (v) 



Where T is half of the total time elapsed between launching and landin, 
of the projectile. 
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Calculatio n of Maximum height: 

To calculate the maximum height we use the third equation of moUon. 



S - V,t + Va at* 

h - Vov Ti + V a a y fa 

, „ _ n VoSin0 
h - VoSin0. • h 

VoSin' 0 



\. JVoSinflY 



h 
h p 



l';Sin : G 



g 2 g' 

VoSui : fl V?Sin 3 0 
g 2g 



2\ ■Sin : 0-V;Sin 1 9 






g 



Or it can be written as 



h = —\ Sin 0 

2g 



-Ivi) 



Range of the Projectile: 

"The horizontal distance from the origin to the point where the projectile 
returns is called range of the projectile". 
It is denoted by 'R' 

In order to find the range of the projectile, we make use of the fact that 
the total flight takes the time, that is twice the time to reach the highest 
point. Therefore 

Distance = S = X = R = ? 
Time = t = 2Ti 
Velocity = V = Vox 
S = V x t 
X = Vox x 2Ti 

R = V 0 Cos 9x2^^- 



Using 



landim 



R = 
R ■ 



:L - £ -sin#cos0 
g 



r; 



— 2sin0cos0 
g 

But from trigonometry, we know that 

2 Sin 0 Cos 9 = Sin20 
Therefore the above equation becomes 

R=— 2sin0 . 

g 

Thus the range of the projectile depends on the square of the initial 
velocity and sine of twice the projection angle 8. 



. ivii) 
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20 - Sirr' (1) 
29 - 90 
90 



0 « 45° 



t ; when the factor Sin 2Q j 



vi. 



Rm~ - ^0) 

8 

RmttX " 



. (viii) 



Hence the projectile must be ^^^^^^L or 
horizontal to attain the maximum range. For all 
smaller than 45', the range will be less than IW 

Thrive ' the expression for trajectory, we use the third equation of 
motion, i.e. s . v , t + * gt* 

y = Vov t + % (-g)t 2 

Y = Vo SinOt - % gt 2 (ix) 

As X*Jf* 

V 0 Cos$ 

On substituting the value of V in eq (be), we get 

Y = Vo Sin Ot - '/ 2 gt 2 
X 

7 VjCosG 2 1 



Y = VSinO- 



i (_jl_V 

~2\v fl Cos0) 



Y = X 



Sin 6 1 



CosO 2 V;Cos 2 9 

X land-- a la 
2 V n Cos'0 



-(x) 
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Q4. 
Ans. 
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In the above equation, the quantities V«j tan 0. cosO. g are constant and 
therefore we can lump them into another constant such that a » tan** 

and b - , g , 
Hence eq (x) reduces to 
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Q3. 
Ans. 



Y » ax - - bx' 



Define radian and explain the relation between radians and degree. 

"One radian is defined to be the angle subtended, where the arc length 'S' is 
exactly equal to the radius of the circle". 

For one complete revolution G «f 360° then S' becomes the circumference of 
circle 

i.e. S = 2*r 

Now cq (i) becomes r0 - 2nr 

0 = 2tt radians 
6 -360*= 2n radians 
360 



Or 

Therefore 



1 radian = 



■ 57.3" 



1 degree ■ 



Q4. Define Centripetal Acceleration and derive the formula a* = — • 
Ans. Definition: 

"When an object moves in a circle, the magnitude of the velocity remains same, 
but the direction of velocity changes of every point during the circular motion. Due 
to changing the direction of velocity an acceleration is produced, which is always 
directed towards the centre of the circle, it is called centripetal acceleration". 

It is denoted by and some times it is denoted by at, indicating that the 

acceleration acts perpendicular to the path. 

Derivation: 

In order to calculate the magnitude of centripetal acceleration a c , we must first 
find the velocity difference AV for two successive positions of an object moving 
along a circular path. Suppose the object takes a time At = t2 -ti to go from 
position 1 to position 2. 

vThe vector difference~AV is due to the different directions of the velocity 
vectors at the two positions. 






Figure 1 



Figure 2 
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tr and >s the same as AO in r, g | 
_ . Ae ^^ecn the velocity vector ft and „ , & . | 

The an^lc AO b* mtc " ^..—ndicular to the radius 

respectively. Since both 

Hence K ~ 



AV 



Dividing both s,des by At | the above equation. 



A/ r A/ 



As At-»0 



lim 

A/ - 



AF 
► 0 A/ 



T lim 45 
s r A/ -> 0 ! V 



Q5. Write short note on centripetal force. 

An«. Centripetal Force: , to wards the 

That force which keeps the body in the circular path and acts 
centre is known as Centripetal Force. 

OR 

The force which forces a body to move along a circular path is termed as 
Centripetal Force. 

FTrnmnln pf_____frH petal Forces: 

: The Centripetal force is required by natural planets to move constantly 

round a circle is provided by gravitational force 

The electronic attraction between an electron and the nucleus is the 
centripetal force for the circular motion of the electron around the 

hi i" attone tied to a string is whirled in a circle the required centripetal 
force is supplied to it by our hand. As reaction the stone exerts an equ 9 
force which is felt by our hand. 
Factors on wh ^h the centripetal force depends: 
r centripetal force is directly proportional to mass of the body, 
ii Centripetal force is directly proportional to the square of the velocity. 
U Centripetal force is inversely proportional to the radius of the orbit. 
Magnitude of Centripe tal Force: , , . u . k , . ,, 

Consider a ball of mass W ued to a string of length r is being whirled with a 
constant speed in a circular orbit as shown in the given figure. As the vector \ 
changes its direction continuously during the circular motion so the ball 
experiences a centripetal acceleration which is directed toward, the centre of 
the orbit. 



Q7. 



Q8. 
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According to "First Law of Motion", the inertia of the 
ball tends to maintain in a straight line path but the 
String docs not let it happen by applying a force on the 
ball such that the ball may foliow its circular path. 
This force (the force of tension) is always directed along 
the length of the string toward the centre of the circle 
which is quite clear from the figure. This force is known 
as Centripetal Force and represented by F c 
According to Newton s second law of motion we know that 
Fc - mac 




But we know that Centripetal Acceleration a< - v*/r. Putting value of ac in eq. 
(i) we have 



Fc - 



F c - 



Tt{ rm)' 



: [V = rta\ 



Or 



Fc - 

r 

F c « mrfci 2 



Q6. In the game of Cricket a ball of high trajectory is easy to catch, explain it. 

Ans. As we know that, trajectory is the path followed by the projectile. It is parabolic 
in shape. If a projectile is projected at a small angle its trajectory will be flat 
and it s time of flight will be short. For a larger angle of projection, trajectory 1 is 
high and it's time of flight Will be long. 

Therefore, in the game of Cricket a ball of high trajectory is easy to catch, 
because the total time of flight would be long and the player has sufficient time 
to get into position, where as in of low trajectory it is much harder to 
shot/ catch the ball since the time of flight is not so long. 

Q7. Why a bomber does not drop the bombs, when it is vertically above the 
target? 

Ans. When a bomber drops a bomb, it will undergo accelerated motion downward 
and the bomber also give it some initial velocity in the horizontal direction 
equal to the velocity of the plane, obviously the motion will no longer be 
straight downward, but will be at some angle to the vertical and the motion of 
the bomb becomes a projectile motion. Hence it is clear that the bomb should 
be dropped before the bomber is vertically above the target. 

Q8. Does the horizontal velocity component of velocity of projectile motion 

remains constant*' if yes, then why? 
Ans. The horizontal component of velocity during the projectile motion remains 

constant, because there is no net force acts in the horizontal direction and 

there is no horizontal component of acceleration. 

Thus, if an object is projected with some initial horizontal velocity Vox, then its 
final velocity V x in the horizontal direction is equal to its initial velocity V ox i.e. 

V x = Vox 
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Ql (a) Define torque. 

(b) Write down the magnitude of torque. 

AnS " ^nmung effect of force is called torque*. 

It can be defined as . fnnd the force ?. 

'Torque is the vector product of position vector rand tnej 

It is denoted by V (tau). It is a vector. 

Magnitude of Torque: $ 

Consider a particle of mass m' which is acted upon 
bv a force 'F\ Let r be the position vector of the 
particle. We can resolve this force into two 
rectangular components, i.e. 

i. Fn. the force which acts in the direction 
of fand can pull the mass. 

ii. F , the force which acts in the direction 
perpendicular to r and produces rotation. q 

Let T'and 'F/ be the magnitudes of rand F ± respectively. The magnitude of 
torctue vector* f produced by the force F about the centre O 1 is expressed as 
H t = r SinO 

Or 

according to the second definition it can be expressed as 
t = r x F 

Direction of Torque:- 

The direction of torque can also be given by the right hand rule . 
Sing Convention:- 

The torque may be clock wise or counter-clock-wise. Hence a torque which 
produces a counter-clockwise rotation is considered to be posmve. while that 
producing clockwise rotation is taken as negative. 
Vector representation of Torques: 

We can represent the torque vector r in the determinant form, as given below. 

j k 




rxF = 



Fx 



y 
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Q2. Define types of equilibrium. 
An». Types of Equilibrium: 

The types of equilibrium are: 

1 . Static equilibrium and 

2. Dynamic- equilibrium, 

1. Static Equilibrium: 

"If a body is at rest then it is said to be in static equilibrium" . 
Example :- 

A book lying on a table, building & bridges arc in static equilibrium. 

2. Dynamic Equilibrium: 

"If a body is in uniform motion along a straight line is said to be in 
dynamic equilibrium". 
Example :- 

Vertically downward motion of a small steel ball through a viscous liquid & the 
jumping of a paratrooper from an helicopter. 

Q3. State and explain the first condition of equilibrium. 
Ans. First condition of Equilibrium: 

Statement: 

"If the sum of all the forces or resultant of all the forces acting on a body is 
zero, then the body is said to be in state of equilibrium or it satisfies the first 
condition of equilibrium". 
Explanation:. 

Let Fj . F2 F„ be the 'n' external forces acting on a body. Then according to 
first conditio^ of equilibrium c 

Fi+ F2 + + Fn - 0 (i) 



To simplify, it we use the summation sign 



If the forces are acting only in x-y plane then, the above equation will be 
F, = Fix i + F iy j 

Where F^ is the x-component of the force F U x and F iy is the y-component of the 
force Fiy and i, j are the unit vectors in the direction of x and y respectively. 
Thus the equation (ii) can be written as 

(Fix i + F ly J) + (F2xi + F 2 y J) + + (Fnxl + Fny j) = 0 

Or c (Fix + F 2x+ -^Fnx) U (F ^ + F 2y + + F ny )j ■ 0 

Let F be the resultant of forces Fi, ¥2 . ^ , Fn 

F = F1 + F2+ + F n 

Or Fx, + F yj = (Fu+ F2x +. . . + Fnx)i + (F ly + F 2y +. • . + Fnylj 

On equating the x and y components of the forces on both sides of the above 

equation 

F x = Fix + F 2x + ....+ Fnx 
F y = Fly + F 2y +. . . . + Fnv 



And 



Since 
Therefore 



Fx = 0 , Fy 

Fix + F 2x .+ 

Fly + F 2 y + 



.+ Fnx - 0 
. + F ny » 0 



_J 
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Or it can be written as 



and 

For 



* R " 0 • r m the summation s.gn in the above equation. 
simpl.Acauon, we omit i from the summ 



c P"-, ifn make with 

I** 0, G„ be the angles which the forces f 

x ^ sr ^;i^ F) ^ro,F^F,coso 2 ,.-. 

Fly «Fj sin 0., Fay -Fa sin 0 2 , ... 
The first condition of equilibrium is written as 



. Fn COS 02 

= Fn sin 02 



0 4 State and explain the second condition of equilibrium: 

Statement : on a body is zer0i then the body i s 

If the vector sum of all tne win 
said to be in rotational equilibrium . 

Ex planation: 

~ ; ; I are torques on the body, then according to second conditio, 
of equilibrium. 

r>r>r"; r„=0 

Where r, is the moment of the «fc force? For simplification we omit the 
subscript from the summation sign. Thus £r, =0 

(c) What are its components? 

(d) What are its dimensions? 

(e) Write down the unit of Angular Momentum. 
Ans fa). Angular Momentum: 

wi know Lt a body having rotatory motion possesses angular velocty & 

angular momentum. 
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Angular Momentum like linear momentum obeys 
the law of conservation also. For studying the 
angular momentum of an object, let us first study 
the angular momentum of a particle the angular 
momentum. 

Let r he the position of a particle of mass *m' with 
respect to the^ongin 'O' shown in the given figxire. 
Moreover let p be the linear momentum of the 
particle measured in an incrtial frame of reference 
with origin Q as already shown in the figure. 

The angular mom^ntumof the particle about the origin O is defined as the 
vector product of r and P. Hence if *1 J stands for angular momentum then 

v r > x p > 

?t > > / ■ r x mv 

Where F = mv & v represents the velocity of the particle. 
Wc know that vector product of two vectors is itself a vector so angular 
momentum is also a vector. Its direction lies along the normal to the plane 
formed by vectors* & F according to right hand rule. The magnitude of angulai 
momentum is given by 



JUte«f$ftf0 

Where r and P represent magnitude of r* and * respectively, 

J = mvr Sin 0 

0 represents the amgle between r and F 

In circular motion r and P are perpendicular to each other. 

0 = 90° , Sin G = Sin 90° « 1 
Hence for circular motion we have: 

7 = / = rPSinO 



PI 



/| = / = (r)(/ J XSm90°) 

= rP > » 

x, y, z represent the components qf r jmd p x , Py , Pz are the components of p 

l=rxP 

= (xi + yj + zk) x (p x i + Py j * Pz k) 



Angular momentum / can be written in determinant form as: 



Pz 



(c). Components of Angular Momentum: ^ 

The scalar components of angular momentum I are: 

l X = - ZPy 

ly = ZP X - XP X 

l z = xP y -yP x 
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Q6. Derive the conservation U- for anguUr -•""'J^r* 161 " 
Ans. Consemtjon of Angular ^f^f£X^^ on a part.cl, 
Acrordms to Newton's second law of motion, uw n<^ 0 f change „r. 



dl 



Taking vector product of botlf the sidea of the above equation with? from left, 



we get rx <fr 

But fx F = x , which is acting on the panicle 

dt 

But the angular moment^nys^ 



Differentiating the above elation with respect to time. We get 



where 



*.L[%r\ 

dl dl{ 



dt dt m 

v = — , and ? = /w v 
dt 

dl - - "* £ 



= m vx v + r 



wwwJqbalkalmati.blogspot.com : pMj^J&^ 



Q7. 
Ans. 




PHYSICS NOTES 



■67- 



CLASS XI 



from left, 



Since the vector product o£a vector with itself is zero i.e. 
nxv x v - 0 

This is the required relation. This equation states that, 

'The forque acting on a particle is the lime rate of change of its angular 

momentum". 

It the net externa] torque acting on the particle is zero, then 

7=0 constant 
Thus the angular momentum of a particle is conserved, if the net torque acting 
on it is zero. 

Q7. Derive the conservation law for angular momentum of a system of 
particles. 

Ans. Conservation Law for The Angular Momentum of a System of 
Particles: 

Consider a system of 'n' particles which is acted upon by external as well as 
internal forces. We assume that the internal forces obey the law of action and 
reaction. Hence they cancel out and the system is purely under the action of 
externa] (applied) forces. Thus the total angular momentum is 

L = 7 { + L + *C H 

L = r,x/ , | + r : x/ > :s + + r n x P n 



Taking the time derivatives of both the sides of the above equation 



DL _ r l xdP i | r 2 xdP 2 
dt dt dt 
DL 

= r,xF. + r,xM 

dt 



DL 
dt 
DL 



..+ r x F 
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momentum is 



t-o 

f particles is conserved 
Thus .he t o,a. angular momentum ^ i, zero, 

(constant) if the net externaJ torque actmg 

ci one example also. 
Q8 ,a, What do you understand ^-^^^.d centre of mass, 

M What i- the ««'"™\ b l™Z J" s of centre of mass? 
(c) How will you represent coordinai: 

An.. W ^^°^ hratcs a s it moves, then centre of mass moves in *> 
When a body rotates or v|bra es ^ ^ q{ ^ same 

same way that a single panicle wow 

externa] forces. svste m of particles is defined to be a point wbj 

Centre of mass of a body or . m Qf panic]es were conC entratt 

moves as if total mass of the bod> or 

there and all applied ^^Tv'tem or the body can be described by the 
Hence the motion of the whole system 
motion of their centres of mass. 



Example: a smoo th horizontal 

Let us cons,der a rectangular block of „ood ly, g forc£s ^ ^ 
surface. The block is acted upon I, "» forces ^„ actjng a( 

motion of the block as a wh ole , « ^c Tntre ^ block ^ where the J 
centre of mass which is the geometrical centre 

mass is supposed to b ^^ ing complete motlo n of the body. 
Following steps are taken for d « c "°'" g * at Ae cen tre of the body. 

Bv using iniual conditions the velocity of centre of mass ,s determine, 

tou^l^r^^^^^ ^ S ° Simllar many Wa> ' S *• 

the two terms can he used in place of each other. 

,f the object is lying completely in uniform gravtauonal Held then the centre ( 
gravity coincides with centre of mass. In other cases the centre of grav.ty do , 
not coincide with the centre of mass. 
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(c) Coordinates of Centre of Mass: 

If X«. Y 0 and Zt> are the coordinates of centre of mass. 

„ m,x, f m v. if tH%Mi * 

■X. m *— 1 

*m, ♦ /n, -»• wi j +• 

m, -♦■ m 2 + m, + 

z __ w t 2, + m,^ + m,r 3 

m. + m. + m, + 
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Ana. 



formulated the law of 



Newtonjsjaj^ 

ffXln.-^i. stated as under: 
Statement: othcr bodv wtb a forte, which i* 

•-£ve7vTodyTn «he umversc masses and inversely proport,^ 

directly proportional to the P^S? £S centres and directed along the li n , 
to the square of the distance betucc 
joining their centres". 

Exfiknatl^n: f masses mA 

Let us consider two spheres * * y from 

and ma with their centres a : a distanc 
each other as shown in the figure. 

According to obser^uon — 

case of moon and % A is given by 

magnitude of force which B exerts on 




FjmO. 



J 



(rj 1 

. .icn nrooortional to m A (mass ofA), m H (mass of B) i 
Besides this Fab must also be proporuu 
F A n a m„ 
F.m tx tftA 

Combining the above three relations we have: 

r >»J'»I! 

U 2 

Where G is called the gravitational constant i.e. 

ii Mir 

(7 = 6.67x10 " r 
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Expr ession of eq ua tion 111 Haw of gravitation) In doctor form: 

The rqumion (i) expressing the law of gravitation in vector form which gives the 
direction as well as the magnitude. 

* OS M 00 
Where r is a unit vector having direction from B to A. The negative sign shows 
that the force is attractive just similar to eq (u( The force exerted by sphere A 



on sphere B ^F M j is given by the equation. 



Where r M is a unit vector from A to B. 
(b) Value and Unit of G: 

In M.K.S system the value of G" (gravitational constant) is 6.67 x 10 u 
Nm 2 /kg* V 

Q2. Derive the equations for mass and average density of earth. 
Ans. Mass of Earth: 

By using Newton s law of gravitation mass of earth can be calculated as under. 
Consider an object of mass Yn' placed near the surface of the earth. If Me is the 
mass of the earth and R K is the radius of earth. Then according to Newton's 
universal law of gravitation, the gravitational force with which the earth 
attracts the object towards its centre is 

- -\ "m- 

But the force exerted on the object is also given by the mass 'm' of the object 
multiplied by the acceleration due to gravity, i.e. 

F = W = mg 

Thus equation (i) becomes ~ , A 
©"Mi 

**' 
GmM 

"' s ~~~Tf 

By cross multiplication, we get 

" Gm 
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If 



- - 9.8 tofs 

n A'"'" 

fc- 6.67*10 



Q3. 
AM 



^"""767^T<r^ 



arth 



Now «r calculate the overage density of the ear 
Penalty of Ear thj calculated by the following formm, 

The average density 'p of the eartn can uc 



-(0 



Where V »s the volume 



of the earth and it is given by 



By substituung the value of V in equation (i). we get 



If we put M E - 5.98 x 10*< kg and Re - 6.38 x 10*m in the above equation, 
we can get the density of carth as 

3x5.98x)0 3< 

4xA(6J8xiO fr )' 
J 7.94 x 1 0 2< 



4xXx2.596x!0* 
fc = 5.49x IQ'Xy/mjf 
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Q3. Derive the egression for the vsristion of g with altitude and depth. 
An. Variation of 'g/ with Altitude: 

The earth is not a perfect sphere, but bulges at the 
equator Therefore if a body is taken from a pole to S 
the equator us distance from the centre of the earth / 
will change Consequently, according to Newton's / 
U»« o! ur.,v,tMj.,n. the gi vjtational pull (forcel on / 
»t will also vury. \ 

Consider an object, which ts placed on the surface * 
uf e«rth If nuUM <.f the object is m and mass of \ 
earth is M*. The distance between the centre of the V w 
r.irth and the centre of the objec t is R L . then according 
to Newton s law of gravitation. 




f - 9 mM * 



-(•) 



nig = 



But the force on the object by the earth is F - W - mg. Therefore equation (i) 

becomes 

GmM t: 



-(ii) 




From the above equation wc can conclude that, if the earth be considered as a 
sphere, then 'g' at any point above its surface will vary inversely as the square 
of the distance from the centre of the earth i.e. Re 

Now if the object is placed at a distance V from the surface of the earth then 
the equation (ii) becomes for the value of g' at a distance (Re *■ h). 

GM, t . 

Now divide equation (ii) by (iii), we get the following equation. 
S _ nj 

s' 



g _ GM h GA/, 
g'~ 4 \R K +hY 

S' 4 GM, 



www.iqbalkalmati.blogspot.com :\jy^h\$'&"^L-^%^*y 



* * f rhe earth Rr \ then the quantity 

s « „ „ m «n comp-d .o .h, , mcrcforT „ nave 

4 ,n the above bqO»t»P WUI negW J 



T h ,„ «. ,„ «, ^ LUV-** — can If °*3 

binomial theorem. i.C 

(a+ b) n - a" * nd n I b ♦ . . . . ,? 



Thus wc obtain 



f=KJ 



The above equation explains that the greater the value of h the smaller ia j 
vie of K" or stmply we can say that value of V decreases with alutude 

Variation of ' g' with De pth: 

Let g be the acceleration due to gravity at a 
depth '& below the surface of the earth, i.e. 
at a distance (Re - d) from the centre of the 
earth. /I * 1 ' ■ J . 

From the equation (ii) of average density of earth, 

W<i have 3A// . 
By cross multiplication, we have 

Where 'p 1 is the density of earth, supposed to be uniform every where. 
Now the mass of earth 'Me' at a depth 'd' from its surface is 




-(ii) 
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<%t the value of fc' at the surface Qg caith )* 



i»ut the value M,' In.ir. rquutu.ii |i) in equation lm). *c K<"t 



-(•V) 



4 a _ 

Similarly the value of K ' at a depth d' from the earth a surface ts g whwh is 

Put the value of 'My.' from equation hi) in equation (v), wc get, 

— (VO 

B) dividing equation (vi) by equation (iv), we get 

g " ? ^ PQ 
S ~ Re &r 



The above equation explains that the value of 'g' decreases with depth from the 
surface of earth. It also explains that, when d = Re, the value of 'g' will be zero. 

Q4. Describe weightlessness in satellites. 
Ans. Weightlessness in Satellite: 

In order to understand the weightlessness in satellites, let us consider a simple 
case of the weight of a body in an elevator. If a body of mass *m' tied to a spring 
balance that is attached to the ceiling of a lift as shown in figure. The reading 
of the spring balance indicates the tension in the string and is called the 
apparent weight *W' of the body. 

F = T - W 

ma = T - W 
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T- W 



S.mr tension W the string 
W 

w 



- T 
. W 

» mg 



W " *£. m the gravitational force on the body 
Thir. the apparent we.ght .s equal to he gr 



in inis i "-^ ■ 

Newton s second law of motion. 

F ■ r - w 

rna-T-W 

T - ma ■» W 

T - ma t rng 
Thus the apparent weight of the body is 

W - ma * mg ouooorts the gravitationaj Pu! 

Th.s shows thftt In this case the String ^^^5 direcli „n, the trns,„ n I 
but an additional amount of force ma » This is the situation experienced 
the string inrreasrs from mg to (mg ♦ ma). This is in 
Bsmnmita during the take ofl process «n roekc t » acceIera tion: 

In th.s ease T< W and net force aetmg on the body is W 1 a 
downward Now according to Newton's second law of mouon. 
F - W - T 
ma * mg - T 
T » mg - ma 
Thus the apparent weight of the body is 
W = mg - ma 
W »m(g - a) 

Thus shows that in this case the apparent weight W is less than the 
gravitational force on the body. 

if the cable supporting_the elevator breaks: 

Suppose, if the cable supporting the elevator breaks, then the elevator will ft; 
down w an acceleration which is equal to the accelerat.on due to gravity g. j 
net force in this case will be: 

F = W - T 
ma = mg - T 
T = mg - ma 
But a = g 

Thus T = mg - mg 

T = 0 

Or W = 0 

Consequently, the spring balance will read zero, and the man in the elevator 
will find that" the block has no weight besides the fact that the force of gravity 
still acts upon the block and its weight W is given by mg. This is referred as tl 
state of "Weightlessness". 



Q5 
Ans. 



n a hi ¥i?i? r^r\ a r^UTM/^ r^FTVTTP i 
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Q5. Write short note on artificial gravity. 
Ana. Artificialjjrravity: 

We know that weightlessness a great handicap to the astronaut tn spac*. For 

oming thjs problem an artificial gravity can be created in the spacecraft by 
spinning it around its own axis. In thin way normal force of gravity can be 
supplied to the occupants in the spacecraft. 

Let us consider a space craft consisting of two chambers connected by a tunnel 
of length 20 meters. We have to calculate how many revolutions per second 
must the spacecraft make for supplying artificial gravity for the astronauts. 
Suppose T is the time for oik- revolution and v is the frequency of rotation 




Magnitude of centripetal acceleration in this case is given by: 



But V = Ru> 



a e - — [V - linear speed] 
R 




Ak 1 R 
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L . I 0 the frequency^ 

;:,..„, 

2* 17 trs wlth ,his Irequencv. the anjfl^ 
Hence when the space craft or sawM| ^ ! * r ^ naUl 
" r ",ty 5£ Uh !* 0 f t^ tunnel length f 

If 20/7» 

re. f 
1 



when a body falls freely a* - g 



i 



1 9 
2rr v 



'10 

0.15S 
1 



Re v/min 

'60 
0.158x60 



n - Q 5 Revolutions per minute 

, ui of o HUtAiice of 10m from axis of 

minute. 

far<1 of ear th a point is where the accelerate, 
Q6. Find low deep from the surface of earth a p 

V due to gravity is half the value on rth . ^ due tQ 



But we know that 



Re 2 S 



Q7. 
Ans. 



n 
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Thus equation Tj) becomes 



Re 2 

-i-.i-l 
Re 2 



~Re = 
Re" 

Re" 



1-2 
2 
_J_ 
~ 2 



Or 



EE 



This shows that at a depth equal to half the radius of the earth, the value of 'g J 
reduces to half its value on the surface of the earth. 

Q7. At what distance from the centre of the earth does the gravitational 

acceleration has one half the value that it has on the earth's surface. 
Ans. Solution; 

Suppose at a height V the value of accelerauon due to gravity 'gh is half of 
the acceleration due to gravity on the surface of earth. gh 



S,,= 



As we know that the gravitational acceleration on the surface 
of earth is 



-co 




But at a height V, the gravitational accelerauon will be 
GM C 

Substituting g h = rj- in equation (Li) 



GM e 
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1 § K 



2 

K ' 



Taking square rx>ot on both sides 



Distancejromc^^ 
1 Earth's radius 



= 1.41 



Distance from cc ntre^fearth_ 
Earth's radius 

Distance from centre of earth - Ml. * Earth's radius, 

It means that, , h the gravitational acceleration 

At a distance of 1.41 times rof radius a ea ^'^ e b 
have half the value that it has or. earth s surface. 
Q8. Distinguish between 'g' and *G\ 

Ans. Differences b ejgeegjg_asd_g^ _ 



it is known as gravitational 
acceleration. - 




Definition 



All the bodies fall downward with 
some acceleration as this 
acceleration is due to the 
gravitational force, so it is called 



If two bodies each of masses 1 ^ 
are placed at a distance of lm, 
then the force of attraction exists 
between them is equal to the 
gravitational constant. 



• It's value is 9.8 m/s 2 . 

Dire* 

• It is directed towards the centre oi 


4 tts v«lne is 6.67 x 10 " Nxn2/kj£ 

:tion 

• It has no direction. 


Variation in Value 


• Its value does not remain constant 
every where. 


• Its value remains constant every 
where. 



Q9. 



Q10. 
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Q9- With the help of the law of gravitation prove that the value of acceleration 
due to gravity at a point above the surface of the earth la inversely 
proportional to the square of the distance of the point from the centre of 
the earth. 

Ans. Derivation of «.,. 1 . 

To derive the expression, lei us suppose that 
the ball is falling frcclv towards the centre of 
the cm h and Die ball is placed at a djstance 
J from !hc Cfntr < of the earth As shown in 
figure If the mass of the ball js 'm* and mass 
of the rarth js 'Me' Then according to Newton s 
law of gravitation 



GmMe 



-co 




As we know that the force exerted on the body by the earth is equal to the 
weight of the body, thus 
F- = W - mg 
Put the value of F in equation (i), we get 

GmMe 
^ = -_ 

GmMe 

s = — p 

mr 
GMe 



g = GMe~ 



g » constant 



1 



-(H) 



The above expression shows that the value of *g' does not depend upon the 
mass of the body. This means that light and heavy bodies should fall towards 
the centre of the earth with the same acceleration. 

Q10. Why do two books lying separately on a table not move towards each 

other due to gravitational attraction? 
Ans. The value of gravitational constant is very small, i.e., 6.67 x 10 11 Nm^/kg^. So 

we cannot feel the force of attraction between the bodies around us. That's why 

the two books lying separately on a table do not move towards each other due 

to gravitational attraction. 



t every 
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f «,ork? And also write its unit. 

qi. MtM ^»*p*r*' H ' 

Ana. Work: 

done 01/ the force on the body 

or itis defined as: r-^Se J^^S.. 

'llxe product of the component ofjorce 
>f- in the direction of displacement 5 
and (Ji* magnitude of the displacement 

M^ni tiide of Work: b the dot product of f 0r 

Work is a scalar quantity by definition and is given oy 
F and displacement a. i.e. » > 

Since the force vector * and the^spiacentent vector t are ,n same direction, 
therefore W- FdCos 0 I 

Work is an algebra, quantity can be positive or negative dependtng on «, 

r ,UC VSSSSSSA the same dircct.on *«4mJ 
I e 6-0°, tnen work is positive. 

VV = FdCos 0 

= FdCos (0) v Cos(0)=l 

= Fd(l) 
W = Fd 

W^rTs'pring is stretched the work done by the stretching force is positive. 
2 When the direction of force is opposite to the direction of displacement 
■ 9=180°, then work is negative. 

W = FdCos G 

= FdCos 180° v Cos 180 = -1 

= Fd(-l) 
W = -Fd 

Example: 

The work done by the gravitational force on the body being lifted is negative. 
Since the upward displacement is opposite to the gravitational force. 
3. When the force acts at right angles to the displacement, 
i.e. Q =90°, then the work is zero. 

W = FdCos 9 

= FdCos 90° V Cos 90 = 0 

= Fd(0) 
W = 0 
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Q2. 
Ans 



Example : 

It is considered 'hard work' to hold a heaw sionc stationary at stretched hand 
but no work is done m the technical sens, 
Units of work: 

1 In S.I units, unit of work is joule (J) which is equal to N x m. 
U - 1 N - m 

1055 J- 1 British Thermal Unit 
° r 1055J-1BTTJ 
2- In the physics of atoms, molecules and elementary particles, a much 
smaller unit is used. 

This unit is called the electron-volt. (eV). 

lev - 1.60 x 10>WJ 
The multiples of electron-volt are 

1 Million electron-volt =- 1 MeV - 10 6 eV 

1 Billion electron-volt » 1 BeV - 10 12 eV, 

Show that the gravitational field is a conservative field. 

lo prove this statement, we consider a closed path of any 
shape in the gravitational field and show that the work 
done m carrying a body along this path is zero. For 
SU S a • of 1 _ s,m P licit -V we lake a triangular path 
ABLA in which the base BC is perpendicular 
to the gravitational field as shown in figure. 
The amount of work done in carrying the 
body from A to B, B to C and from C to A 
arc represented by W A>B , W B >c and 
Wc> a respectively. Thus 

= ?A = («FXS 2 Cw90) = (mg){S 1 x O) = 0 

W c ^ A =FS y = (F)[s 3 Co*(W -®]=Ong){~S 3 CosV)=-mgh 

Where h = m AD 

Total work done along the closed path ABCA 

h = mgh + o-mgh = 0 
We now divide the whole path into two parts, one from A to B, B to C and the 
other from C. r«-> a 




Also ^ + tfW = 0 

Comparing these equations 

i nus whether we carry the body from A to C (along AC directly) or along the 
path ABC, the work done is the same. There may be an infinite number of 
paths going from A to C, but the work done along anv path is the same. Such 
type of field of force in which the work is independent of the path is called a 
conservative field. Thus gravitational field is a conservative field. 
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Definition: „ d , avefag* power. P.,. is 

«n time tf. ** avef g ^ 

When an amount of work AW is ° 
defined an 

We can obtain an alternative expression for po 

F.S 



if W is the work done when a con 
direction of the displacement B 
0 - C 



It ' 

o-o 



fSCosB 



P 0r =- 



FSCos(Q) 



Where 
And 



fa** Average Power 
y or = Average Velocity. 



Units of Power: 

i. In S.I units, the unit of power 

IS 



is watt (W), which is equal to J/sec. 



The multiples of watt are 

1 mega watt = IMW = 10* W 

■n wJ£SgSSSSZ unit of power ,s f t .,b/sec. (Foot. Pou, 
/ Second). 

A bigger unit of power is called horse power. 
1 horsepower = 1 hp = 746 watt 



Q4. Define Joule and Watt. 

Ans. Joule: T . , _ , 

In the SI system the unit of work is called a joule. A joule (J) is defined as the 
amount of work done, when a force of one Newton acting on a body displaces j, 



through a distance of 1 meter along the direction of force" 
1 joule = 1 newton x 1 meter 
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Watt : 

In S.I units, ihc unit of 



Power is watt (W), which is equal to J/Sec. 
in* •■' 



The multiples of watt are 

j ^ga watt - I MW - 10" W 
l »ga watt - 1GW - 10* w 



s in the 



Q5. Convert lKWh into joule 

Ans. Conversion_ofKilo watt k«„ i , , 

One kwh is7i^Tr^fTr iL:i -^- QUr lnt ° 

e&tT& at the rate of in™ >V . by lhe rurr ™t in one hour when it supplies 
ate of looo joules per second, i.e. 
1 KWh - 1 Kilo watt x hour 



c hour 

a 1000 watt x 3600 sec. 
joules 



1000 



1 KWh 



sec and 
'■ 36 x 10 5 joule 



x 360 second 



I conservation of energy. Give its two 



Ans. 



oot. Pounj 



d as "the 
acesjj 



! more work that is 



Q6(a) Define Energy. 

(b) State and explain the law of c 
examples, 
(a) Energy: 
Definition: 

'The ability of doing work is called energy' 

K"^ a S^S! Pe^orm^ce of work; because , 

Unit of Iner^:- ° f eneror is needed - 

In S.I units, energy is measured in joules. 

L b) ^^-^-^gglYa tion of Energy: 
Statement:- " &i_ 

^ n nJw Ca !l r Cilher be Created nor 11 can be destroyed, but it can only be 
Explana tLn-" 1 ^ t0 anolher ' ^ total cncT & remains constant". 
Energy cannot be created means one cannot produce energy by expanding 
notning Similarly we cannot destroy energy. We get some thing equivalent in 
return ii we annihilate it. Pair production is a good example of annihilation of 
energy On the other hand in nuclear fission or fusion energy is created at the 
cost ol mass. If 'm' is the mass annihilated, then according to Einstein's mass- 
energy relation the energy produced is 
E = mc 2 

Where c is the velocity of light in vacuum. 

With reference to the problem of a freely falling bodv, such as a body of mass 
m placed at a point 'P\ which is at a height «h' from the surface of earth. The 
body possesses the P.E equal to 'mgh' with respect to point 'O' lying at the 
surface of the earth. But the K.E of the body at point 'P' is zero. i.e. 
T.E = K.E + P.E 

= 0 + mgh 
T.E = mgh 
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— — itt u-e make the follow,, 

physics notes -— . nl o . forthif*' 

Nowwcc,|,ul,,(hrk.nr..c^ a _ 
da,a |„i«»!vrlcK-.ty.V .- °^Ct Oj 

Finiil velocity * V. VI 
Ac .deration • g 
kisuncc - S - n 
Now by using third equation of motion 

2gh- V^-(O)- 
V? - 2gh 

Hence ,he kinetic energy of the body * 
Put thr valued to above equation 
KE - W m 2 S n 

KE - DBgft ta taken arbitrarily equal to zero. 

T.E - K.E ♦ P * 
' mgh + O 

T.E - mgh jc cncrg y at any point Q at , 

Wc now calculate the potential energy and ton*, 
distance *' below the point P . 

P.E - mg (h - x) 

And 

But at a distance V below the point 
K.E - '/a mv 2 

- *6 m. 2gx 
KE = mgx 
Thus the total energy is 

T E ■ K.E * RE 

= mgx + mg (h - x) 
= mgx + mgh - mgx 
T.E = mgx notential energy i.e. total 

This shows that the sum of kinetic £ P involved during 

energy is always constant provided there is no iorc 
the motion of the body. 

InfSommon examples of .aw of <™^^*°^X*tcd up aiw 
i. When wc- switch on our electric bulta. thtir 0 electrjcal enc « 

» ** T'^'^^nt ene ties Sere^one form of ener| 

to it. It is converted into heat and light energies, h 8 
(electrical, is converted in othe, ■ tonn. j ( gh< and heat,^ e^ g ^ 

tStSSSlX^S^^ nor destroyed. 
8. ,n rSbmg our hand? we do mechanical work which produces at, equ* 
amount of heat energy, i.e. 

Mechanical energy - HeaJ energy + Losses 



Q7. 



•p' the K.E will be 
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Q7. Define K.E. Derive the 

•V\ C e *Pression for K.E of mass m moving with velocity 

An». Kinetic Ene rgy 
) Definition: 

— -The energy possessed bv a Vwi, » 

energy". y ** DOQ > »y virtue of its motion is called kinetic 

If a body of mas7 T rrTuWrrr^ - 

- n of the bodv can be calr, i i mov »ng with velocity of V. then the kinetic energy 
V ^'cuiatcd by the formula 

Examples: KE " * ™ J 

work done by the mov u <m objcct in motion, we have to determine UXt 
K.E of the object. ° 8 Ject " This work is obviously equal to the change in 
Consider a body of mass w u i_ • 
at a with the velocity V AftZ > '■ ,S P r °j Ct - tcd & the gravitational, field 

rest. The initial' kinr? 3 8 lhc maximu m height h, the body comes to 
up in do,n S work " '* 

At the maximum height i 8 rdV »t>- 

more capable of doinTwork ° f lhe b ° dy iS Zer °' because il , ls n °, 

done bv the Vwu 8 k a & a,nst the gravity. This means that the total work 

Wo* SES&I^** kinCUC C " er& 

Since t-°0 SCOS ° 
Therefore w - FSCos(0, 

W = FS 

force F^s eq^aU * VCrtiCal direCti ° n *'* eqUal t0 height V and 

al 

'Hng Now we calculate ® by using^etllowmg data " 

Initial velocity of the body = v, - v 
Final velocity of the body = v f = 0 
Acceleration of the body = a = -e 
Distance = S = h - ~> 



2aS = Vr 2 - \$ 
2(-g)h = (0)2 - V 2 
^ i , -2gh = -v 

Put the value of V in equation (i) 



or W= 'Ami* 

Hence the kinetic energy of the body of mass 'nY and moving with velocity V is 
K.E = V 2 mxP 



RE 
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position is called potential 

■ the gravitational Held, 
height V against the g 



Q8. Define Potential Enef f^. ^/.rtV 
lying on tbe.urface of the e-rt 

Ana. P^enjUal_Encrgy: 
Definition: 

^l^^possessedbytheboay y 
enerqy*. I m . 

When a bodv of mass m is W lca 
thenthr P E of the body «^ _ mgh 

de veloped in it; this 
Example: potential energy " the spnng agalnj 

If * compress « *■* fa. compressing 

energy is stored in it because a 

:t ( 1 ,r ' ' far notential_o^ e ^ y f __, ala 

Derivation_of^^^ 

In order to denve a^ expression Consider a be II o f ™» h ™ 

beiffht V /very near to the surface of trie e«* / w motlon is possmie 

SSStetSS very slowly to thehcigh h . agcncy is equal in 

onlv when the applied force on thcW W 
magnitude to that of the force of gravity, 
F-fflg 

The work done bv iJhe applied force is 
W -F S - FSCosB 
S - h and e - 0 
W - FhCos(O) 
•mgh (1) 

W ■ mgh , ■ „ Qn *viprnal force against the 

Thus the work done on a body by ^VW^^ energy, 
gravitational force is stored in it in the form of potent, 

P.E = mgh 

Q9(a) Define Absolute Potential Energy. having mass m' in the 

b Derive an expression for absolute P.E of a body having 
gravitational field of the earth having radius Re . 

Ans. (a) Absolute P »f»nHal Energy: 

Definition: . centre which is very far 

■The potential energy of a body a, a heigh, ^^J^field ze ro, is cafe 
away from the centre of the earth at which the gravitational p s 

absolute P.E'. 

(b) Derivation " f Absolute P.E: assumed 
n order to calculate the absolute potential energy of the body , « e assumed 
that the force of gravity through out the displacement of the body from 
initial position to the final position remains constant riisolacemem. 
On the other hand, when we consider problems involving large. ^ s P ,ace ™n , 
'h-as measured from the surface of the earth, eg in space ft 
take the grav.tationaJ force as constant. Infect, it decreases with » 
height. Hence we cannot apply the simple formula of work i.e. F. S to calculate 
the work done against the force of gravity. 
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To over come this diffv i 

displacement uHo « WC , d,Vlde mi, re 

diiplftqemettt inlen .'? e nUmbcr of small 
of gravitation. nd a PP»y»n R Newton s law 

Suppose a point B is sir,-, a 

from the surface of the ca I J VCry ,argc dist ance 2 
as shown in figure. m e Kravitational field A 

Now consider a body of mass w f 
posiuon A (or 1) to the r,noi ° m an initlal 

We divide the distance befw^n A? ^ 
number of intervals of va n J „ and B mt ° a lar * c 
Since Ar ,s small. JS^p breach, 
interval may be assumed? °f gravit >' throughout this 
ulTlta lo oe constant. 

The magnitude F- of the fr, 

° rce F > ac "ng at the point I is given by 
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Where Me is the mass of earth n u 

distance of point 1 from ,u ' 1S lhe gravitational constant and n is the 

Similarly the magnKude t TZT 

ae r , of the force F 2 , acting at point 2 is given by 



Gin Me 



The average force acting throughout the first interval 
F« ?±U1 

Where F represents the f magnitude of the average force h therefore 
Fm, 4 (F\ + F,) 




- (ii) from figure. 



Since 

fi-n -Ar 
ri » Ar + r, 

Put the value of W in equation (i), then we get 



Fa 



GmMe 



r . GmMe 



;- 2 r 2 



SHE 
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And Ch* «t*fc 



Th>» i% 

B»-ith 



p a t*. f 1tv- , t> i ' * **n*w*J ! lR u« t*«.*v from m»u*l 

HHHHh -«HH) I 

potatV t» 55 • U ^ <ID,U * f of lhr ***** ■* th« point A with «»pect u> thm U> the 

» «t an Infinite dmuncr, i.e. r„ - « the potential energy at > 

in - 

u 

HI* r 'J 

1lm*& m GMerof- Ij 
t/,^ f 3SE (v) 



Whnr the point B L* 
that point *« *cro. then 



TRl ADAM. 
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Where 'Re' is the radius of f'J^g^ potential ^.^^l creases as th e 
And the negative sign indicates ^V^^^ro at infinity and 
finite dastance i.e. the potenual ener© 

separation distance decreases. ^ 

Thus . .r^actm^'' 1 *'*"* 1 

-777^ fact that the gravitational force actmg 

attractwe '- _ at a height^ 

Value of theaj^ojut^^ i.e. (h « 

A^^^ the eouaUon M 

Rc) above the surface of the earth can oe 




Re ^ 



The expres.cn (l * g'c*, be expended by using the binomial theorem i , 

Where we have neglected the higher order terms and therefore 
_ GMemf __h) 
° E <-*'~ Re { Re J 
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OlO. Derive work energy e,,,,^ 

£ n s. Consider a body o&S $£?V 

point V which I s at a heig h t P v CCd &l * 
from the surface of earth Th h . "\ easure <* 
a gravitaUonal potential ^ y P° ss esses 

•mgh- with respect to £ in ^ v P E ' ^ <* 
surface of the earth ,1 Z° n £^* e 

We assume that, the surf Q ^ , , 
level of zero P.E. SupposI th £2" Carth 1S a 
under the action of gravTty o,^ ^5 ^ frecl >' 
'Q' at a distance V below th. der J ts position 
downward motion. he P ° lnt P ' du ™g the 

Obviously the P.E of th*> 

P.E = mg (h - x) 6 b ° dy al this Point is 

This means that the value nfPR;„, 

™g (h - x) < Lh E 18 lGSS than m * W i e - 
Thus the body has lost P R hv a „ 
At point 'P' the body is at amount mgx- 

its velocity increases an H S ° ltS K E ls zero - Durin g its downward motion, 

force of fricuon involved d^ 8 ^ E lncreases We also assume that ^en 15 n ° 

must be equal to the eain^u\ C m0ti ° n ° f the body thuS the 1oSS ° f P " E 
e gain m K -E i.e. P.E is being convened into K.E. 

o^tTp.^ °'> ** PE 1S nearly zero ' ie " %vh ° le 

^ oss ^ p E = G a i n inK r E 0re ' 

STtStod 8 a f ° rCe ° f frktion T ' say ^Posing the down ward 

the fnrre nf fr^r J? 1 " 6 a fractl o n of the P.E is used up in doing work against 
the force of friction; Thus a modified form of the above equation is 

Or r° SS ^ E = Gain in K E + Work done against friction 

uain in K.E = Lo SS of P.E - Work done against friction 
= mgx — fx 
Where T is the frictional force 
If is replace by h' then 

Gain in K.E = mgh - fh 
The above equation is called the WORK ENERGY EQUATION. 
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Ql. State and explain Hookes law. 

Ans. Hooke s law: n0 olied, then the 

Stat^nent: , t ,HaUs proportional to the force appue 
'If the deformation of a rnatenaUsp^P 
material is said to obey Hookes law ^ 

,„ other words it can be explained as: proportional to ft, 

*Vm*n theelasdclirmt, ^J^^T^m^rn po^ * caUed 
displacement of the body (extension) from 

Hookes law". , 
system is piaced on a nor— smooth surface^ ^ then 

a constant, which is known as the force constant 

The above «qu«ion is the mathematical expression of Hook*, law. 

The negative s ig n m the ^^^^^^ ^ ^ 
spring on the body is always directed opposite to v ^ ^ 

For example, when *' is greater than zero (aJ {j^^j^^^^ 
as shown in figure (a) the spring force is to [WVV*^^ 

the left i.e. negative. x 1- 0 X \ 

When 'x' is less than zero as shown in 
figure (c), the spring force is to the right {b ) 
that is positive. No doubt, when V is 
equal zero as shown in figure (b) the spring 
is neither stretched nor 
compressed and E = 0 



F,<Q 



F =0 



As the spring force always tends to restore 
the original condition of the spring, it is 
some times called a restoring force or more 
correctly elastic restoring force. 



(O 



F.=0 

x<0 



x - 0 



A \M 117 17 
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( ii) Show that the motion of 

is SHM. 01 a mass attached to the end of an elastic spring 

(i ii) Derive the expression for It. « 

18 tlm e-period and frequency. 

Ans ^JgS ?Jia£s2 ^ti am 

"The back and forth (oscillato 

is directly proportional to th rT m ° t,on in wh *ch the instantaneous acceleration 
acceleration is always direct ~! SpIacemerU °f the oscillating body and the 
the harmonic motion''. towards the equilibrium position, is called simple 

U. acceleration a (-) displacement 
Simple harmonic motion .kk •' 

S.H.M? ^attache d to the end of an elastic spring is 

to th * Explanation: 

Consider a block is at rest in its (a) 1 ^ r£?° ^ 

equilibrium position on a frictionless surfer tW^W^dZ2_- x 

as shown in figure (bl. If ^ ° V.. surface ' i 



as shown i fig^ U i ™? lCSS SUrface V**™"™^ 
force to display uni 0!^^^ *l * feH 

in figure (a) there wil be a rest ' ^r'' aS ShOWn 
exerted on the block bv tJL " g f ° rCe F , w * 1 J_ F,= ° 

is directed the block to" the 1^^" ^ * = ° 

that V is the maximum disnw ^ " 

by the block, which To^l^T^f 
restonng force T . From ^ ** *• 

F = -kv rWWfifl 



= o 

F,= 



We know that, when a forr P v r ... 
'a' is DrodnrpH Tk, 7 ls a PP hed on a mass 'm\ then the acceleration 

a is produced. Thus from Newton s second law of motion. 
r = ma r . A 



F,<0 On comparing equation (lUn7]uT^ve 

ma = -kx 

m 



Since W and V are constants, therefore 
a = constant (-x) 
a a -x 



Acceleration a (-) displacement 
Where minus shows that the acceleration is always directed towards the 
equilibrium position. 
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particle on the diameter of th °, n ° f a Uni ^rm circular motion of a 
expression for: (i) Di 8p i a rence circle is S.H.M. Derive the 

(iv) Frequency ( V ) Velocity UM Acceler »tlon (iii) Time period 

An s. Consider a point mass 'nV at a 

constant angular velocity V P °T ? mov,n 8 in a ci rcle of radius x/with 
motion. y NVc c aU this circle as our reference circle for the 

As the particle at point n' 

of a circle the projection °0^5f S al ° ng the circumference 
and forth along the diameter Ar£ parllcle > mov cs back ^ 
of time V the angle between op?' *\ Somc ins ^ 
time (t - 0). This angle 6 Tkn. lhe Xaxis at 
angle. We take this as our r J? aS iniUal phase 
measuring angular disni*/ nce point for 4 
$ rotates on the c Wc \T theTT particle 
change; w^l l ^°. P makes 



with the x-axis changes with ? B * lhat OP makes \ 
of particle on the x-axi* ™ T and lhc Projection x 
the diameter of the SenrT 8 * nd forth ^ ^UL^ 

^»cc circle between the two extreme positions x - ±x c 

111 

consfd^^hrright anrieTrif T ^^P^cem 
ratio, we h^U^ZT ° ?Q ' ^ (a) 

Cos(or + 0) = JL 
By cross multiplication we get 



UL ^ k P 1 5 ee a5aLof i roiectio„ <<y. 

order to derive the exnr V ■ 

nsider the right anele triL^T i? r me dis P^ccment of the projection Q . we 
tio, we have, the following Q ' in figUre (a) " By using the trigonometric 



Where V is the displacement of the projection Q~ 
rh?^^!^ WhCn displace ™nt is to the right, while it is, negative, when 
called the phase constant or phase angle 

Ind Wth (COt ^ 1116 Phase of * e mot — 

nrtiH. ? ► amP«tude of motion is simply the maximum displacement of the 
parucie, in eitner positive or negative direction of the axis of *x*. 

(ii) Acceleration ofrh e projection- 

As the particle 'p' moves doing the circle, its centripetal 
acceleration a. which is directed towards the centre of 
the circle along the line PO as shown in figure (b). 

The magnitude of the centripetal acceleration is 



From figure (b), the above expression, will become 




e - mi + $ 



RE 
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but 
or 



v » rto 
Up - x#to 



Put the value of "p." in equation (h): 



x 0 



a t = x^cr 2 T7Th7 D article at point P 

Where * - *fr represents the linear speed of on ent of the 

Now the acceleration of projection Q ^ id cring figure (b). tf is given by 
acceleration along the x-axis and b> con 
n.me 




a x = a c CosQ b equation 

From equation (iii), put the vaJue of ac >n the 



But 



a ar t 0 CO'' 

, a m ,n U s sign is neeaJ N^^T - — ^ 
rards the left (along negative x-axis). Therelore, 



= -x 0 m~Cos9 



_ (iv) 



W hen the projection Q' is left of the centre, ^^^Sle £J 
W ;. .M, rhe rieht. bat since Cos9 ,s negative at such pon 



p" is towards the right, bat since CosG is negative at 
sign is still needed. 

x = -Xo CosG 

Hence equation (iv) because 

a* = - c<?x 



(V) 



The above equation shows that the acceleration of *°W?»™x£ oftoS 
proportional to its displacement and is directed towards the centre the arc], 
Hence the motion of the projection <Q' is simple harmo " 1C n ^ e n xtreme 
Equation no (v) shows that the acceleration .s maximum at the extreme 
positions. 

iii. Time Period: 

To calculate the time period of oscillation compares the following equation with 
equation (v) 

k 
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Therefore, we get 
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nt 



i fm 



But we know that the time 

related i.e. penod T and the angular speed V are inversely 



therefore 



-(vi) 



Where T is the time rennir^ r 

squired for one complete trip. 

(iv) Frequency : 

The frequency is the reciprocal of the time period, which is given by 



T In 



Thus from equation (vi) we have, 



2n\m 



. (vii) 



From the above expression, we can calculate the frequency m hertz (Hz), 
(v) VelocitY QLthe^rojection: 

w !>^ e o e l 0 ^ the Pr ° jectl0n Q ^ the component of the speed of the point mass 
p along the diameter AOB as shown in figure. 

_ Perpendicular 
Hypotenuse 

But from figure 

Sine0 = ^- 



but 



v x = v p SinB 

Vp ** XoCO 



, Wiii) 




Put the value of v p ' in equauon (viii) 
v x ■ Xc(o SinO 



.(be) 
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As we know that 



Subsume the MM - *» 



But 




Therefore the above equauonbecor^ 




•^Se Ji'ta n^ mum aL mCan P ° Sltio » * 
The equation (x) shows that the v 

where x « 0 and is equal to ^ ^ 



y SS (OXo 

, =0) at tins extreme positions A end. 
And the velocity is minimum (vmm » 

Q4(a) What is simple pendulum ? ndu i u m is S.H.M. 

(b) Show that the motion of a ^ simp p ^ frequen cy. 

(c) Derive the expression for its umc v 
Ans. (a) Sim ple Pendul um: 

Definition: ^tenca/ bob suspended from a light, flexible and 

pendu/um*. 



n a n/r it? 17 
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0>) To^o^thaT^r ~ — 

position, it begins to perfoV™ e ^^brium /////////////: 

We will prove that the bob? OSC,Uato ^ moUon. ^4^^ 
providing that the amnhn J 168 S " H M - 1 
PhtUde ^HicienUy small. 

The figure clearly shows that th. 
acting on the pendulum, i.* 6 ^ ^ forces 

1. The gravitational fo 

downward. r ° e which >s acting vertically 



2. The tension T' acts ai 

Therefore, the net for^ 6 ^ SUS P e nsion string, 
given by Gt f ° rce ac «ng on the bob is ' 

The parallel componenToH^ 00 * 1 ^ int0 ^ com P onents - 

pendulum, which is given by^' Whi ° h a ° tS along 11:16 len 6 th of the strin S of 

( F c)n = mg Cos 0 
The perpendicular component of f 

which is given by torce. Which acts perpendicular to the string 

( F oh= mg Sine 

Where W is the mass of the bob 
Since there is no motion alone th*. 

the string is zero. i.e. stnn g. the net force acting in the direction of 

(Fc) n = 0 

Hence the magnitude of the tw fc. 

oi tne net force acting on the bob is 
fnei - mg Sine j-j 

Because the component marrow i 

restoring force which is restnli ^ tenSl ° n T> ThlS f ° rCe 18 the 

In figure 3, is the distance S u ^ * C osclllator y motion. 

from 'A'. aista nce through which the bob moves along the are starting 

Thus we know that the are length is 

S = r<9 .... 

Ma 

From figure (iii) s = x, r = 1 
Therefore equation (ii) becomes 

According to Newton's seco^a^motton, the net forced 

r=.»cl = F - ma _ 

On comparing equation (i) and^n^wTg^ 

ma = -mgSintf 

a = -e sinfl - ( iv) 
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dirrrfd U>v«*rd» the nv-n P^* u ' 

If v/* i* •uffie»enf ly »ro«H. l ^ <n j% 

But from cqu-eAon J*i)b. * »» to 
#-f ^ 

Thus »*S| 

Put the v«Jue of Sintfm rqw*t*>n W 
x 

a - -fl J 



,nd bene* the < 



a ««"latnc •ccrJcmtkm dUfl to 
Where f the length of «*P^^«^ can be written as 

<» « ♦ * a M^tlv nroportionftl 10 ,ls 

Thus ,he ... cation of the P^^^^^^rT Hence It proves that 
displacement and ifl directed towards other words, the simple 

the motion of the simple pendulum la S.H.M or 
pendulum executes S.H-M. 

tn a «tretcbjed^tringL- 
formation of 9tition*rzyL*?e*J*-^^ is in our hand, ^ 

Consider a rubber cord whose and end is mc whic fc moves towards 

we wiggle it from the end in our hand a uunc 1 ; ^ ^ , he wavc 

the other end If we stop the motion ftf tacrcfiB mg the wiggling Wc 

u I .,. i, was set tip in the cord subsides II we go u Qf ^ hand ^ 

will see that at a particular frequency say fl evc " (F jgurc). 
stopped the cord will continue to oscillate in one loop (Mgu 
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H nc .in rriisr thr u-\rj,i — — 

in ugurc 

Smnhirly ii the WfjMUnd f 
Nodes: 

Points where t^r di BplftCcmcm r ' 

maximum are called nod „ w of ^ parucle .« zero hut the tendon is 
Antinodes: 

Points where the diHplacrm crit 

c«llrd antmodrs ' ls "'■«x.nitirn hut the ,r„ Ml ,„ ,s minimum are 

Transverse stationary 

1SS1 m_a stretched string: 

ends. It has tension T now wJTSi '* kept Bt *rtchcd by clamj 
at different places and then rcl^S ^P™* w ncn the 



ipmn U at two 
string is ptltckod 



, ;» piucked at it* 

middle point and then 
two transverse re,eaj *d. 
in the strino 2 Up 

directions AtTjy ^ 

are produced. The atringtfSrlS 
the frequency and wavdenuth of 
then from figure we see that 

/ = i 

2 

A; • 21 



Much it litre 




Stationary waves set up in a 



stretched string with its two 
clamped ends as nodes and the 

If v is the speed of either r f «u CCntrC as an antinodcs ' shown. 

" . clin<Lr P» the component waves, then 

v = /Mj 



-(i) 



i.1 \*l 

p of ihe^ C l0ta l maSS ° f the slrin &- *cn it can be shown that the velocity 
v of the wave along the string is given by 

IfTJ 

(ii) 



Putting the value of v in equation (i) 



, 1 ^x7 
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«**"» m ■ — rT^oTo^^ 

« If the String. Plucked fro ^ k A 

W«vr«. thro from f*vr*. can 



c that 



Thr 

doc» m 
of loop* 



r 




JM ^ "I 

vibratiitl kl 
lint) loop«. 

(i , f f tt,t t~^*Z** ^^^^ „ 

In thi> r rtjur smng wll vibrate in ^ 
three loops From figure, we 
kcc thut: 

XL .. 



Com.ng dquadon* (») and (H): 




also v ■ />4, 
antonodes in the 



vibrates in 



Position of nodes au^ 
Stationary waves when the string 
3 loops 



Putting the value of >.j 



or 



r 2/ 

v = A * j 



Comparing equation (l) and (v) we have: 
f =3f. 



M 



Q 6 



; = A 
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»mng wU| br, * h "«i«,n*rv •n.vc. wrtll be *n up in the 

The Iowcm of \htj\~2 f ' 

the other* w h ,ch *rr ^^.^^ * ***** a* the fun*»m«lid ,. 

as overtones or harmunir" * m ^'P»^ of the tundnmrntnl «rr kno« n 

C. Sononmcter it used ifJ ^ 

sonometer is the inmruml ^ 10 * ludv SUth vibrations, because 

V**Ct of a timing : * KrnrTrtU > vised to determine the 

string* a 10 vrn *v the lows ol transverse vibration of 

De.cr.be Newton s formula for ,k 

correction did L ap l acc makc l * c »P«ed of M und in a medium. What 
Newton's formula for th ° n What a *» um P tlon? 

c »pecd of sound waves: 

;r * medium** Cuni P rt? »slon waves, which propagate 
comprcssional waves depends 1 ' * ** ait- ^ c f>pcrd of * uch 
medium The comprcssibiht Y C0m P rc **»bittty and the inertia of the 

of the medium means inertia]" 1 ™ 0 * * hc rla!lUf P r °peny ^elasticity) and inertia 
relation for the speed Vi« pr * pcrt y (density) of the medium The. exact 
v i" ©ven by: 



, Igjgj^p rppcny m F| 
\ incniai property " \ p 



inertia! property" \ p 

Where 'K' is the clastic nmn.^. 

UC P 1 ^ 0 ^ and p« i8 ^ bertlal property. 

F or solids: , (!h ,.. . 

The clasttc property is equals to Youngs modulus, V. 

S = >• = Jfrgjy 

longitudinal Strain 

£ = )' = F orce per unit Area 

te SJ Change in length per unit length 

For liquids & p ^r^. 

The clastic property is equal to Bulk Modulus B'. 
£ = fl = - s ' r *M 



Volumetric strain 



£ = fl = - 



Forcc per unit Area 



_ , Change in volume per unit volume 

Thus the speed of sound m air can be calculated by the following formula 



\p — in 

The above expression is known as Newton's formula for the speed of sound 
waves. In air, the sound waves move in the form of compressions and 
rarefactions. 

Since, it is explained that, the Bulk Modulus B, is the ratio of the change ir 
pressure AP, 
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(force per unit area), W tf* 

v.'' 

A ' i The ratio (AP/A V » alwa >; s ' n ^a Uv . 

„„«J volume v The ra ^ shows that 'B* i, * 
Hrr* A* is the change «* T 

because ,\v decrease* «» 
always posiuve 

. . . rtn the assumption that tk 

The Newton * to^^^^J place *\ c °"'™" n say that, according ^ 

compression, and rarc^uons ^ 5impl> *e ^ e tQ the final 

,„ u / r s, ,s called .M.thcrm- P r^^^nodules «B' is equals to a 

Newton; soured wave, travel lhr ^* ndiU on the Bulk m V 

pressure and volume under this 

pressure of the gas 

Therefore ^ 

* ' , inrr According to Laplace When a 

equal to y (Gamma) times the prcssui 
B - yP 

Now equation (i) becomes ^ 

heat of gas at constant pressure C P ' to 
Where Y is the ratio of molar J"*** olg 
the molar specific heat at constant 
The equation (ii) is called the Laplace s correctio 
If we use the ideaJ gas law, } *• 



J3f */7/?7* 
Put the value of F in equation (n) 



But we know that 



p=7 



a ^x¥¥¥iVTa^ /^lTXTTTPr 



wwwjqbalkalmati.blogspot.com : \j_f<±> j* ij*c- fif^ £• ^ 



PH YSICS NOTES 



'107. 

terete -h.^,^^- 



Where m/n - M « 



CLASS . 




Per mo| c . 



Where 'M* is the molecular ma 
of moles 'R' is ihc universal Ras in un,ls ^R/»«ole, 'n' is the number 

is the temperature exnrf^-Jf* 8 co . nstam and has value 8.314 ..1/mole-k unci T 
1 ltSBc a on Kelvin scale. 

Calculation o f sneed r>f 

^nTal^^ 

Consists of approximately ftf><v S f ° Und al in air at °° c - Wc know that air 
calculation we make the folio Nllrogcn and 20% of Oxygen. Hence for 
Mass of nitroeen^^f fo^ 

y - i .4o 

R - 8.314 J/mole - k 

Solution: T " °«C * 273 - 273 k 

Mean molecular mass of air is 

100 i2 *m 

M = 22.40 + 6.4 
M = 28.8 gm / mole 

To convert gm' into kg divide 28.8 by 1000 

M = 0.0288 kg/ mole 
Now the velocity of sound is: 

1 hi 




v = Vl 10333.7083 
v = 332 m/s at 0°C 



1 r 
HHPS w 
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Speed of8 eS nIlS^ t '' npC ' ra,Urt ' S fig* 

muJupMnu ihi» rr*ult by v :? i tnrr cfore 
(3.05 km), the temperature, ^ 



Q7. 
Ana 



i, - 332 X 0.9037 
v - 300 m/s 

What arc the characterise, of mu.ical sound? 

Characteri8tic s_ofgttsical^P^^ n ^ anothcr by the follow^ 

Musical sound or tones can be disnnguisnc 
charac teristics. 
t Intensity (loudness) 
li Pitch or frequency 
hi. Quality 

Intensity of sound: 

The amount pf sound energy falling on unit 
area of a surface held normal to direction ol 
propagation of sound in unit umc is caiica 
the intensity of sound- It is denoted by I. 
Formula: 

Mathematically intensity of sound is given by 
E 




Where 



Axt 

E - sound energy 

A - Area of the surface 

T- Time 



J- — or watt/ m 2 . 



Unit: 

In MKS system the unit of intensity is ■ 

Loudness of Sound: .. . 

The magnitude of auditory sensation produced in ear by sound is called 
loudness of sound. It is denoted 'L'. 

Weber Fechner Law: 

This law sates that loudness of sound is directly proportional to the logarithm 
of intensity, i.e. 

L a logio / 

L = K logio / J . 

Where K is a constant of proportionality and its value depend upon system of 
units. 



wwwJqbalkalmati.blogspot.com :\jl<f—}i\$o ^ 



Intensityj.evel: 

The difference in loudness 
SOUDd, is c -«li cd ln , rn |c ° tw ° ^>nds where one sound »s faintest audible 

Formula: 

If the intensities of the two 

respectively, then are /and /„ and loudness L and U 

and u\ K w 1C ; 8l0/ 
Where /o is intensity of fc£ f# . . log, ° ** 
According to the dcrin»t,?„ on"^ 1 *^ ™"nd 

-Klo Rlll /_ KlogH)/a 
Intensity level - K l ogl0 £ 



. U) 



Where / is intensity of anv o 
sound which is considered m£° Und ^ L is "density of faintest audible 
Unit: 8 loa - w ««/m»: 

•*tn. Thc unit of inter »sity level is W r 

Grahm Bel. ■ * DCi a »er thc name of famous scientist Alexander 

Bel: 

If the intensity of sound is Wl it™ 

given sound is called "one bcl" ° ^' lnen lhc lnlcnsit y- lcvcl of the 

^ l '-l<H. in equation (,| 



Intensity level ■ 



IT- measure .ntens.ty leve, m 

Deci-Bel: ^ ' evel = 1 bd 

1. is a smaller unit of intensity level and is defined as: 

Note: 'db' stands for deci-bel 

those sound frequencies which 
lie between 20 hertz and 20,000 
hertz. 

If the frequency of sound is higher 
than 20,000 Hz. It cannot be heard 
Sounds of frequency higher than 
20,000 Hz, are called ultrasonics. 
The sensitiveness offs with age. 
Children can generally hear of 
20,000 Hz while elderly people 
cannot hear anything above 
15,000 Hz; 

Frequency 
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different mfl QQ to 400o 



~~77ear is d^^' '"rangP 2000 to 4000 Hz 

The sensitivity of an average ggg g th e frequ.nO 
ranges. Normal ear is most S*** ol hear. 

r .rnsitv level WW**" ™ feel pal n rather th an tf 
There is a threshold ab ove •** 

There is also an upper limit of in 
hearing 



Pitch andJ 2uahtV_oTsg & can be 

Pitch of sound: d b y whic" a « 

Ihe^^^r^^^ed Hf the high 

listinguished from *«£*2J£ lhc greater the ireq 



ier the 



distinguished from a gra*«- «• lhe grc ater w «j h 
It depends upon the ^ u ^ ency the smaller ^the P are of high pitch 
pitCfa and the smaller the frequenc> ndren and biros 



of low pitch. 



theJbUowingJacto^ 



^ch^enand 

The sounds produced by cats, rai. ^ o{ 

The sounds produced by man, dogs, i 

Quality Of So und: by vvhich it can be assigned to its 

The property or characteristic < o fa 
source is called quality ^of sc un* produced by a cert ed 

The property of sound by whi h a and loudness p 

distinguished from the note o m 0 f sound- 

another source of sound is called qualit. 

Quality of souj iddegends^Bpn 

The quality of sound depends upon 

the wave-form of the resultant ana 

is controlled by the number and 

relative intensities and phase ot 

harmonics that are present, the 

resultant wave forms as shown in 
figure have different effects on the 
ear though they have the same 
pitch and loudness. They will, 
however give rise to notes of 
different qualities. 



(i) ' 



Due to quality, of sound, the sound 
Produced in piano ear easily be 
distinguish From sound produced 
on violin even of both sounds are 
same pitch and loudness. 




Resultant 
Wave fron, 



Resultant waveform when two 
Waves are combined 



Q8. What is the principle of superposition of waves? 

Ans. Principle of Su perpositioji ofW*y^ 

displacement of the medium caused by the resuuam w 
to the sum of the displacements of all the <wav^. harmonic 
We apply the principle of superposition of sound waves , rivf .i| in S 

traveling in the same direction in a medium. These W '^f^^/'^i 
the same direcuon in a medium. The Wo waves are travelling to (he nght and 
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have the same frequencyTII ~ 

n phase; we can express th.T. :!? phtude and same wavelength, but the differ 



in phase; we can express tn^j ^P^tude and sa 

v. = 4 & /. Vldual wave function displacemenis 
4.<Mnlfar - or) 

Hence the resultant waveV ~ « - ♦) 

>'-38 + * CUOn dis Placement ,s given by 

* l&i. {he - ^ 4, ^ CJfcf J u/ _ ^ 

Since we know that ac-or^- 

' accordl ngto trigonometry. 

Sin* + « 2Cosf Hdfj S JfLl!^ 

Let a = foe - a)/ * 2 ' 

And 3 = kx - mt _ ^ 

Therefore equation (i) becomes 

! 0 2C<^^ZgizjLl^±^ j - tor 4- fee - cor - <fr jj, 

r = 2.4 o Co^5^fcc^ w/ _ij 

From the above equation u 

function V' is aUr? ^ be easilv seen that the resultant wave 

Swtfe^' f h r ame frequency and waveleng * as H 

its phase is equal t ^'^2 If The oh' ^ iS 2 *° C ° S * /2 

Then Cos */2 =1 PhaSe C ° nStant ♦ 18 Zer °- 

And the amplitude of the resultant wave is 

St^rfeS ^ ^P^de of the resultant wave is twice as large as that of 
either of individual wave having the same wavelength. 

In this case, the waves are said to 
interfere constructively that i.e. 
the crests of one fall on the crests 
of the other and troughs of one fall 
on the troughs of other. When two 
sound waves interfere constructively, 
then loud sound is heard. 



r = A, 



constructive In'.arfcnw 
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in general 



Q9. 



Ans. 



■S nr _ t ake pte cc 



when 




r.re destructively, then no sound 
nteriere ^ 



~ t a - 0. 2n, 4«, • ' • ' multiple of n) 

Or when * r ; nnV 0 dd tnuiuy 

When n is an integer £ radjaJlS (or an) 
On the other hand, M ^ 

Cos -r " 0 
Then ^ 2 

.-has zero destructive intcrfcructkrc 

And the resultant wave has jgj^. 
amplitude eveo^hcre- fere 
the two waves are said I to ^.nt f 
destructively, that is the cr 
one wave coincide ™* ^ rs a, 
of the second wave and uce 
and their displacement can 
every point. When two sound 
is heard. 

fhp following: , stretched string. 

Write short note on 'fj°" f vibrations of a 

I Sonometer and law stic s ctr etched stri ng. 

2. Beats tl^^ofj^m^ 9 ^ 9 ^^ 
1. Sp^ometer3na__^ determ ine the frequency of a 

tuning fork to verify the la* so 

Principleofworking: riodic force having frequency eqUa , 

^S^^ 1116 Phe t n h 0 e m stri°n S rCSOnanCe 

any of the quantised frequencies oi ^ ^ up on the stnng. 

will take place and stationary waves ^ 

Construction: . 

It consists of wooden box over which 
a steel wire is stretched. One end of 
which is fixed to a peg and the other 
end pusses over a pulley. This ; ena 
carries a hunger on which slotte ° 
weights can be slipped to vary tension 
in the siring (wire). 

Two sharp wedges are placed beI ^ wire on the box in order to 

A horizontal graduated scale is fixed below 
measure the length of the wire. 

Laws of yihration of a j 



.T^veTsT^ibTation of the siring can be verified k 
All the laws of vibration vi5rating segment of the string, T 

using sonometer. If L is tne lengui wi ^ ^ < . ^ a*** f 

the tension and V is the mass 
produced in the string is 




per unit length of the wire, then the frequency 
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Therefore equaUon (i) b ecomea 



IF 



.(ii) 



Where 'n' = I, 2, 3 ( 

fundamental frequency and' ^ frCqUencies m the integral multiple of the 

>-t • «. 

\ M ls the speed of the wave. 

The equation (ii) shows that 

1. The frequency produced 

in the string for a given tension is inversely 
proportional to its length, i.e. / a l. 

ii. The frequency varif»c A' <— 
j nes airecUy as a square root of the tension, i.e. fa<T . 
in. The frequency of vibrating „ • 

1Dratl0n va nes inversely as the square root of the mass 

per unit length of the string, i.e. /a _L. , 

2. Beats: 

Definition: 

When two bodies (e.g. tUning fork) having frequenoes are 

sounded simultaneously, the periodic alterations of sound between maximum 
and minimum loudness are produced, which are known as beats. 

Principle of Proriii^tj^TnnfBcjt^ 

The two sound waves from two sources of slightly different frequencies 
interface constructively as well as destructively. When they interfere 
constructively max. loudness is produced and when they interfere destructively 
minimum loudness is produced. 
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^^^^^ mterfer^ 
, ro duction ofbca 



Hence we can say that the p 

Production of Beats: forks n «m~ 

UC us consider two ^f°,^aJ d** nceS 
and 30 Hz respectively placed at q ^ ^ 

i. Let us suppose that ^fif^SdW^ 
two forks are in phase £ ™ rd$ nght and 
of both the forks are moving tWO 
are tfus sendmg compress onsJ r 
compressions will /each at Ux jg hcard . 



iv. 



are thus sending cou.^- ear W geu.- ■ 
compressions te ^ard. 

thus a loud sound {max pIcte s 8 

When t = tf sec, the fork A vibr auons. 
vibrations and B GOmP^J^ g is sending 
The fork A is compw-^ ^h other and no 
rarefaction. They will ^el d 
sound (min. loudness) is hear lete s 16 

When t - sec, the fork A a nc , y . B oth 
vibrations andl5 vibrations respc ^ 
the fork are sending ^"^° IoU d sound 
reinforce each other and thus a 
(max. loudness) is heard 24 vibration 

After t - K sec ^rk A will complete 
and fork B will 22'/, "bration^ * fork 
fork A will be sending a comprcs«o 
Bwill be sending a rarefacuon. Ttiu 
(min. loudness) will be heara . vibra tion 
After t - 1 sec. A w,U compl^ ^ 
and fork B will complete 30 ^ ra ions an d 
these forks will be sending comp ± 
aloud sound (max. loudness) u ill hen 







V 1-0 
y» r -30 


1 




ft 


'J 

T l • 1/3 MO, 

*# 


ft 

(J 

(«) 


V 




•J 


• 



Conclusion: , ^ at ^ e number of beats per second 

From above illustration we can concl ua q{ the two f or ks (sounding 

is equaJ to the difference between the frequenci 
bodies). 



Formula: 



fi-/2 = n = No of beats 
In general fi =f2 ± I 
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~~~~~^~ 9Lg ^^or Dis P lacement Curve for 

The phenomenon of beats il 

CU ?nd w a v?r d W3VeS - l " the w" dCrSl ° 0d b >' considering the displacement 
sound I uaves are plotted against a %? Ven bel ^v, the displacements of two 
seconds. If both sounds pfop^Tl The total «tent of time ax,s is 2 
displacement of the particles of^ Z J- Same V ™' *™ resultant 
graph it can be seen that ampl turi medlUm **» give rise to beats, i.e. From 
amplitude gwe rise to variation. Vancs wilh time, this variation in 
nS m lo ^dness which we call beats. 




Uses of Beats : 1 = 1 ' t -= 3 

1 . The phenomenon of beats i« ^ - 

2. Beats are also u« p h - Used ln Ending the unknown frequencies, 
m tuning the musical instruments. 



3. Acoustics: 

A sound wave will continue tnr P a n 

some other form of energy Wh ltS source until rt is converted into 

material, some of the sound » & SOUnd Wave P asses through a given 
energy. That is, as the Z Cnergy is absorbe <* and converted into heat 
increases the motion of its 12^ Cn< 2? StrikeS absorbin S material, it 
appears as added heat enel d S mcrease in molecular motion 

because they contain S materials are effective sound absorbs 

into increased motion * P ^ ° f ™ Wh ° Se mol ^es can readily be set 

'^^^^^^ 10 hCat « the * reater * e absorption coefficient. The 

ttTwm S bTea h f^T'f * ^ **** ° f T^X 
, nmtln n , r . acn rell ection or transmission. Some materials have low 

f^fft^ S0Und waves P a ** through them are reflected from 
then v - th httie loss of energy. Other materials, such as sponge rubber, rugs, 
draperies, pressed plant fibers and porous felt, are good absorbing materials 
and are used commercially for such purposes. 

Materials with a high coefficient of absorption are of importance for the 
acoustical treatment of rooms and auditoriums. An auditorium is said to have 
good acoustics when speech can be heard almost equally well throughout the 
space, without troublesome echoes and reverberations. The podium and stage 
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previous syllables .^£V ar >ng of*J 



- rbCra * considered in desire 

auditorium.. p^ggS shape «f*j£jUiy architectural 
choice of the d.mens'ons 0 and u nn 

lines, free from pillars, ove 
embellishments. 



QIO 



Ans. 



•Uishmenis. 

— , possibilities: 

(a) What is I>oPP^'-^ C .ff^t for ^ the source is at rest. 
b) Discuss the Polggk is movmg ^ ^ te at rest . 

K ^^^^ are movmg ' 

When both the source 



m 



ii. 
iii. 

nnnoler's effect: 

-^tr^-T. r nr both are in motion relative tn 

, of sound or a listener or * o Qf ^ to 

^ hCn HumTairfune frequency and hen ce P g ^ ^ 

^^^^^^^- d » - **** 
source are at rest. This pn 

Effect 



^fr e rentPC^sibiliUes: 

Obviously, there arc : thr« g 
effect, which are explained a 



discuss the Dop p i er s 



whicn arc 

nwno gndthesgurce is at resfr. 
WhenJheUs^^ that, either the 

In this case, there are wo source or the listener is 

listener is moving ^ a ^ uarv source. 

moving away from me si towards a stationary S0Ur 

(a) Suppose the hstenc 

as shown in "S^. . , , d the source emits a wave wirk 
Suppose »*fc*» s ; ^ ^ ^ 

frequency V by equa] distances i, e . „. (1 . 

sever aJ ^ v . e ^^aves approach.ng the moving listener 
IZ fashed ^propagation relative to the listener f„ ♦ v , 
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Bu < know that 
Th ^ equation (i)be 




detecf^K ^ llstener is moving towards a source at rest, 
Cm ' ne lar § er frequency and hence higher pitch. 
Consequently, the change in pitch in this case is 



(b) ^ mila ^ly, a listener moving away from the stationary source 
nears a lower pitch and frequency detected by the listener is 
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ii. 



• holding when the source i s a , 

with «^*« 



it, «s given i 



5 0± 



-frrs to the motion toward the Sou 
Where P^M^> motion away from the ^ 

When thejipurcili^ , n motion and 

SplfeSgW towards a stat.onary Uste^ 
moving WiW a ^ 

, t „ rted by the stationary listener are 
The wave, crests dctec e ^ m0ving , m the _ 

closer together ™£%£ lting in a shortening of wayet^J 
of the outgoing ^aver ^ 

, rh i • measured by the listener is shorter 
u . the wavelength Km ^ ^ ^ sQurce {} , < }) If ^ 

than the and its frequency V, then duri nR 

Thus the wavelength of the sound driving atthe Ustener, 
rest is v _ Vv V^C^ -\ v 

u 



Therefore, the frequency of the 
lound heard by the listener wh.ch 
^ at res. increased and is g.ven by 



*«4 
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(b) 



The abov V 

frequency o?^ 110 " indicates th at an increase in the 

«ie sound heard by the stationary listener. 

stationar^hct^" 01 ' 1 [ the source is moving away from the 
listener is e wavelength of the sound arriving at 

the listener dT^ than ^ true wavelen gth X i.e. ().' > M and 
etects a decreased frequency which is given by 

v± v s . 



1 V 

towards h th minUS ref "^ to the motion of ^ source 
the mof stationary observer and positive sign indicates 
ouon of the source away from the stationary observer. 
When the SQurce . s ^ | ^ ^ ^ change in the 
frequency of sound is observed i.e. u' a v 

~ ~ ^^thesourc e__and the listener are moving: 

n S °u rCe and the Ustener are approaching along the line 
joining the two in the direction towards each other, then the 
irequency heard by the moving listener is given by. 



v + v„ 
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listener and v. _ fl „H the lis 



eVCl °^ 



fbj 



VhereVistn,;^^^ 
lSt ener and V, ^ ^ listener 

rher hand- if lin c joining the t* 

0" t" c orhC / ach other ^^ener is 



I ? + V ' ; nations are expressed as 
. ohoV e two tQ U£1 



t beard on earth? 

*L wb y ^— ^^^|£^^^ S ^ 

produced by the explos.ons g ^ trsnsv erse waves 

Q12. Difference betweenj-ngitu*-^^ 



as. . ~Z 

direction of propagation of w ave 
are called longitudinal waves. 

• These waves consists of 

compressions and rarefactions. 

. Sound waves are the example 01 

longitudinal waves. 



^^slrTvWiich thel^rtlcl^-s 
the medium vibrate perpendiculj 
to the direction of propagation 0 f 
waves are called transverse w aVes 
. These waves consists of crests ^ 
troughs. 

Light waves are the example of 
J_transvejHiy^ye^ 



Ans- 



r\ a 1% m ¥th it 1 S~*f\ A 
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Ql(a) 
(b) 





What are wave fronts'* 
Explain Huygen s principle 

(a) Wave fronts: 

Whenever waves pass through 
a medium, its particles execml 
SHM. The path (locus) of a iUh 
particles of the medium ha!** 
the same phase is known as 
wave front. 

Spherical Wavefront: 

In case of a point sources of light 
the wave front will be concentric 
spheres with centre at the source 
S Such a wave front unknown's 
spherical wave front. 

Plane Wave fr rvni^ 

At a very large distance from the * 
front will become plane wave front 06 & Sma ^ P° rtion of a spherical wave 

The direction in which wave mn 

ray of light means the directio 1S norm al to the wave front. Thus a 

always along the normal tr, *u™ m wh j ch a h ght wave propagates and it is 
1 LO me wave front. 

(b) HMY^en^ririciple^ 

It has two parts: 

spherical wave from* fr ° nt ^ be considered as a source of secondary- 

"• ^^\Z:::^zi^ 1 can be found by drawins 

SiSteft =L es m of d Huy8ens c r^fT First - cons,der 

t - 0, the wave front is indited 6 38 (£ ° At 

by the plane labelled AA'. 
According to Huygen's principle, 
each point on this wave front Qld 
is considered as a point woven, 
source. Only a few points on AA' 
are shown for clarity. Using those 
points as sources for the wavelets, 
we draw circles of radius 'ct' 
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HYS/CS NOTtS — . 

of lig^ 1 A .u+ae wavelets is BB' urt% 

^^^^^^^^^ 

spherical wave fronts 




spherical wave fronts. 

Q2,., What i. (^^t^$^^ ° f Hgbt WaVC " 
(b) Give the conditions o 

Ans. (a) Intcdei«Sce^L-^— frequency ^combining to 
fifiSsl&SS* f ^ or ^ore waves of* is the algebraic or vector 

l^S^^of^^S^ a fenng waves at that points, 
form a wave ifl to intC ^eral feature of all types of w 

sum of the di^urban^ f waves * f en ^ * 

The '"^ rf - c Xaves ^an,cal J«J^ arc not easy to observe 
such as sound «avcs m Jlghl % a 

Bui the interference effects » ^ l0 7 x 
of short wave lengths, (about 

TsOS^USiSSSS^^^^ named as 

There arc two ^ f f £*L* 
i. Constructive Interfcrefl? 
Destructive Interference. 

i. coNsrm^^ 

& crests of the other ^ hen un 
waves are said to interfere 
constructively". ^ on flls0 be defined as. 

Constructive interference ?"*£ erfering waves is greater than the 
•If the resultant intensity of the type 0 f interference is kn 0lVn 

intensity of an individual wave, 

construct* interference 
m DEST^UCTTVEJNXS^^^^^^ 

with the troughs of the seconu 
and vice versa and their 
displacement cancel at ever) pomt, 

then the two waves are said to 
interfere destructively. ^ dcfined as: 

Destructive interference c<u ^ai/es is zero or /ess than r/, c 

destructive interference . 

(b) Conditions For In terference: 

The conditions for interference are: 

i The sources must be phase coherent. 

ii The sources must be monochromatic 

iii The superposition principle must apply. 




•123- 





interference of liov,, 
be applied . n musl 

A common method f Qr 

producing two coherent li Rhl " 
sources , s to Use ,l * ht 

source to il luminaic e m /; no ^romaUc 

with two small ^8*« 

figure; 38 show n in 

The light emerging from b 

produces the origi nal li Rn t b ' S Cohcrcm because a single source 
the original beam into the ^ ^ ^ slits aerve only to ^P* 1 " 31 * 5 

light emitted by the spujc^T' C ° nsequenll y- a random change, in the 
time, and interferes rT WlU ,n the two se Paratc beams at the same 
CC effects can be observed. 
Q3(a) Describe Young s doubl e . 8lit exoeri 

phenomena of interference of IL 1 for dem onstrating the 

(b ) derive the expression for th! r^' 

° f the fri nge spacing. 

demonstrated by Thomas Youn w aves from two sources was first 

apparatus used by him duri« ^ * 18 ° L * schemalic diagram of the 
To obtain two coherent lig hl s § dem ° nStration - 

narrow slit , S 0 \ The waves ^ 1S incident on a scree n, which has a 

on a second screen which h" 6 ^ 8 fr ° m SlU are ^ all ° Wed l ° incident 
slits serve as a pair of coherent W*™' parallel " slits W> ™«* two 

these slits originate from th- S0Ur ces. Because waves coming out from 

e same wav e front and therefore always in phase. 

A screen is placed at some distance 
away from the second screen young 
found a series of alternately dark and 
bright parallel bands corresponding 
to the position of destructive and 
constructive interference on this 
screen. These alternate dark and 
bright parallel bands are called 

fringes. That is, when two light waves add constructively at any location on the 
screen a bright fringe is produced and when two light waves add destructively 
at any location on the screen, a dark fringe is produced. 



Centra] trrlgM band 




XJIXT 
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Derivation of Jthe^ffi^^- 5 ^ - 
In order to dcnvr th^xp^' 0 " I ^ 

mnxima consider figure 
Light wave* w.th « defimre «* 

narrow slits Si and S 3 . w h ,c " fringcS 

separated bv n distance d . n 

^ oM.uncd rm the Jjj^ ,i 

placed at • perpendicular cnsu« ^ g>j 
from the screen containing f^jZ r 
as shown ft figure. Consider a P° 
on the viewing screen, suppos 
PS, - k 

And PS* - «9 <y rcS ultant of the light com,, 

The light mtensi, on the screen ^ 

from both slits. Note that a ^ gUt S> PSl is known as Path 

distance than a wave from bc twcen PS* and Pa lh 

between the two paths. ™ cai . geometry (i) 
different, which ^ ^ SS ^^^ of the 

If the path dS^ 

light used, the two waves are in phase 

i.e. a bright fringe is produced. 

Therefore, for constructive interference (") 

dSinO - mX w iTThTorder of fnnges, i.e. 

Where V ,s the wavelength of light and m » 

m . o, *l, ** ' -°r 

The equation (iij is the expression for ^g^j zerot h order maximum, and 
The central bright fringe at 0 = 0 [tr » J g0 on . 

when m = ±1 is called first order maximum 

Derivatic^_pTtheJ^2res^^ of half wavelengths 

Similarly, if the distance (r 2 - n) contain ^ ^ maxima displaced from on„ 
then the waves will arrive at the point (p , ^ waves win be ^ - 

another by half wavelength (V* X). There or k 
the phase and destructive interference will occu . p) 
dSinG = (m + — " 
where m = 0, ±1, ±2 , &,r • ■ ■ • " . 

The equation (ii.) shows the expression for minima. 

To derive the expression for fringe -f^> h are mea sured vertically f rom 
expressions of the bright and ^ f ^ * the sIlt the screen is 

O to P. We shaU assume that the J^^^™ d<<L) In tlce * 
much larger than the distance between the two si its , F * of 

the order of 1% while <d' is a fraction of a millimeter, under these condition.* 
is small, therefore 



Sin 9 = tan G 




1 Path 



» and 



In fig (2) Conner thT^" 

Multiplying both sides bv * I 
y d get 
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liv) 



fa _ 

position_ofbrightjr in _ p 

For computing thej^ioT^ 
comparing equation (i v i anH 1 m br iRht fr,r. 

1 V) ^ d equation (,,, fnnec ' wc »ubstitute Y- Y ro and 

Where Y». be the distance ofth* 

0 f the central band at 0 - 0 . * the m* bright band from £ 

v - ^ 

Po sition of da rlrjrin^ ^ 

Similarly b> ^mp^Hn^^:.- ... 

fringes measured and substitute ft »S (v), the positions of dark 

*« in equation (v), wc get 



centre 



_lvi) 



. (vii) 



Where Y„ is the distance of the dark ft r 
From equation (v), we can calculat h 86 ° m ^ centre » 
bright and dark fringes. This disr/ dlstance between the two adjacent 
As 'nY increases by unit then we geT ^ aS " FR1NGE SPACING" \x 

Fringe spacing = ax = & 

Q4 . Explain the interference in thin film * 

Ans. Interference mthirijilnv 

Light waves interference causes rb P ™i 

lh at appear when oil or petronstiWoT 
water or a wet surface. The verv IM* ri 
formed reflect light from b^p^T 
, 0 wer surfaces (U and L, figure), resulUng in 
path differences that provide the conditions 
or destruefve and constructive mterference 
for an observer 'O' the different coulours of 
light. Similar effects are observed in soao 
bubbles or in thin films of air enclosed 
between glass plates. Now we discuss the 
interference of waves reflected from the opposite 
surfaces of the films. 
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, „„d index of rrfi^Si'i. 
figure Ul Ui narm*J * £, 

t»rft£ 3 tf* ' n rt^Er** „. 

« hcthrr rhc reflected "> 9 iv< tfU* 
fir* note the fo« 

2. The wavelength otUfr 1 "„ " (iJ 

' M i|ebf in fSfSfirt figure, we find that ray \ 
Where I » the ?Sft3^ a phase change 0 f' 

Let us npply thrse tacts to I sl1 pJv 2 '* I*-*- ^ lhe *h 

which is reflected ^ ^"^wa^ Ra > 2 ' pe ct to the incident wave, 
isrr ,„h respect to *£*Jg5 c^ngB w»h J^in reflection. However * 
surface (B,, undergoes no ^a* ^ of ph *ef ^ ^ lo 2t 
Therefore rays I and2 are xt ra d 2 ^ recombine . 

musl alsocons., *M j, general , the condtUon f 0r 



merciorc • 2 travels ~- s ] a nd 'l win rewmpine i n 

St^fe'^ the condmon * 

phase and constructive 'n 11 ^* prfS sed as 
constructive interference can be F ^ 

2l - (/w + 

Where m - 0. 1 . 2 

Making use of Eq. (2). we get 1 

' . bv ± 2 corresponds to a mulup e of X n> ^ 
,f the extra distance * of phase and destructive interference 

4 — S? C °r2^uLn Ir ^destructive interference is 



. (iii) 



M tne extra tuawn*^ ..u-r out o pna»t - 

,wo waves will come back to* ^jSg**" in"^ erence 18 , 

will result. The general equation for (iv) 

2nt»mA 

Where m « 0. 1,2. 



Where m = 0. 1, 2 

• o rive experimental arrangement for producing 
Q5|a) What are Newton's rings? Give exper 

Newton s rings. f curva ture of the lens used in the 

(b) Derive an expression for the raaiu 
arrangement. 

Ans. (a) Newton's rings: g Jass plate> a ^ film Qf ^ 

When a plano-convex lens is plac ed on p ^ ^ surface Qf • • 

enclosed between the smal , at the point of contact and 

plate. The thickness of the air Hlrr I ft ver> ^ fe 

gradually increases from the centre outwards, * 



i%/f Tin? rri a r*Hf TVC1 CENTRE \ 



I] 
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tt hi-n monochromatic l 1Rh . M. 

aod dark, nngs ,s SCCIl as <"> B» s ur ( a « trri „ . 

by Newton, are referred ?„ ?* n in We lb, , J, " pI, " cm of bri * M 

Inference of U*^"*?}^* 1 ^ ™*« frin *«- Covered 



medium of higher hd.v „«■ _ , ou u Pon refWt;,... ~ y 



, reflected from the 



The arrangement in this diaeram u 
the thickness of the air BhS^Jg 
surface varies from zero at the 8 ass 

to some value t at some point ° f COntact 

The radius of curvature 'R' i s Vprv , 
compared to the radius V of a nn c T 33 ■ 
contact gives a dark circle due?,? poim of 

difference at this point and im ?5? Palh 
b the light externally i^iedVfe^ 

Using the geometrical theorem that <u 
intercepts of intersecting cC^^*^ 

r 2 = (BC) x (AB) 
The figure show that ' 

BC = 2R - t 
And AB = t 

Therefore equation (i) becomes 

r 2 =(2R-t)xt 

r 2 = 2Rt x 12 
As t 2 ' being small, so it is neglected 

r 2 = 2tR 

- (n. 




(') 




But 



Put the value of /■„ a in eq W ; 

it - (m + 2 » 

2nt-(m + 2 ,X 

assumingn-l.forair 

2t-(m + 2 1 
• lrn - 0) we write 
for first bright nng(rn - UJ ) 
2t!-(0 + J 1 



2ti 1 



For second bright ring m - 1 

2t2= | x 



For third bright ring m - 2 ^ 

2t3 = (2 + J» 

2t3= 2 

Similarly, for Nft bright ring, m-N-1 

2tN = {(N-D + 5 )? ' 

= (N-1 + j) X 

2t N = (N - I J ? - 
Substitute the value of 2tnineq^ation (n) 




, u ^ rhp radius of curvature of the lens can also be 

From the above, equation, the raaius ui 

calculated. 




a Write Short note on Mi^u . 

The interferomet^l^^i^eten „ . 

physicist A. A. Michelson (it^ ^erican J"T l *"'"'" 

an ingenious device which Tv 93 l >> « 

beam into two parts and thl a Ught 

them to form an interference rec ° mb »nes 

they have travelled over difr! PaUern al ^r 

The device can be used for oh™ Paths> 

accurate measurements of ? ns 

for precise length measurements^ 8 * and 

A schematic diagram of the i™ 

*•* - -am of Ught 

ra y is reflected vertical n 4 °° relat ive [ 0 the T ^ & P artial1 * 
ransmitted homoS t T ard toward. m rro 35 k- ^ ^ ^ 
ravel separate paH M towards m°rroV m v? ^ S ^ 0nd 15 

,„ o^«ti,oii, and k After ri»ru m *rror M 2 . hence, the two rays 

ray .H throng rCC T bine t0 Produc e e n ! CUn S ^m mirrors Ml and M 2 the two 

viewed through a telescope. The gla ' lnLe rference pattern which can be 

Placed m me path of the horizon^ Plate P ' e ^al in thickness to M. is 

the two rays With this arrangement ? 5 ° rder to ec * uali2e the P a ^ length of 
thickness of glass. geme "t each ray will then pass through the same 

The interference condition for the ♦ 

the optical path lengths. When th h° tayS ^ deter ™ned by the difference in 
M 2 is at M 2 parallel to Mi. Hence M ? YS are viewed as show n, the image of 
air film. 1 an a M 2 form the equivalent of a parallel 

The effective thickness of the film i 

itself with a finely threaded screw * i^'T^ by movin & mirror Mi, parallel to 
pattern is series of bright and darW i theSe conditions > me interference 
rings. If a dark circle appears at th CUr ar nn S s w hich resemble Newton's 
destructively. If th e mirror M is centre of the pattern, the two rays interfere 
changes by X/2 (twice the seoar a distance of the path difference 

now interfere constructively betWeen M i and M 2 ). The two rays will 

moved an additional distance or/d ht ClrCle m the middle - As Ml is 
appear once again. Thus we see th distance of x /2), a dark circle will 

formed each time Mi is moved a rV SUCCessive dark and bri S ht circles are 
measured by counting the numh Tf* /v/4 ' The wave len ^ of light is then 
Mi. Conversely, if the wavelength* ° 8CS ShiftS f ° r a given dls P lacement of 
can be measured to within a <5~, 1S acc f urate W known, mirror displacements 
mm a Action of the wavelength. 

Suppose 'n* fringes move throuph 

is moved slowly a distance do the right t Then ferenCe ^ min ° r M ' 



2 

2d 
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This equation shows <™^~ ug h 
measuring the distance d throw 
>. of light can be determined. inter ference? 

How does it dif ^ er * un hofer's diffraction of 
Q7(a, What is diffraction of light? 'Ho J^j,. and Fraun 
fb) What is the difference betwe 

Aub. ,af "aiflriction: ^ ^ 

'The bending of light around an ^ ^ Qf ^ 
.h* diffraction effect ^depen • ^ obslacJes 
The bending of light. £ only when we ^dea don effects ar e 
obstacle. Diffraction effects are larg length . Usuam 
. nara h\r in size to inc 



apertures comparable in — 
small and must be looked carefull> 




Interference i» • 

light coming from two different wav? 
fronts originating from the jatn£_sour^ 
The fringe spacing may or may not be o 
the same width. 



Points of minimum intensity are 
perfectly dark 



[All bright bands are of sj melntensity 
PI 



---r-^T^nslrrtera7tion of light ^ 

sarnevv^ivejront. 

IrinieTare not of same 

width- : — : 7— ■ — 

■^r^f^ri^ intensity are 1^ 

perfce^dark^ 



reel's a ndJ^^^^^ 
Difference betw eenjjesnel_san 

of light: 

Frensnel Diffract ion: ^ wbich the diffraction pattern 

When both the point source ana s ^ dlffracting obstacle, the 

is formed are kept at finite distance * e tQ ^^nate the screen are 

wave fronts leaving the aperture or j di ff rac tion, which is 

not plane. This situation is deenbed as Fresn 
shown in figure (a). 





2. Fraunhofer Diffraction: 

If the source and screen on which diffraction pattern is formed are 
removed at a large distance, so that the corresponding rays are parallel 



Q8. 
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CLASS : XI 

described 



to each other andTT^ 

as Fraunhofer diffv Wave fr <>nt s ar- «i 

Fraunhofer d,ff acUon . and sh^f P n ° Thls Ration is 
converging itL r " Ct r Can ^ZTu lb >" 

obstacle, B&Jj beij££ ^ * laboratories by using tw* 
plane wave from rays Parallel t« F?^ 1 Sourcc of U S ht ^ 

diffracted raT*^' as Son?!*"* and hcnce P™*™« 

ra>s and focus ih ^ c ^ lens collects the parallel set of 

What is diffraction era „ P ° mt ° n lhc SCrccn 

of light? grating? How 

r^fractionGra^ t0 determine th « wave 

"Instead of a single slit or 

A diffraction grating is , v * Ca " ed « 

^UeHnn^ 8 COnsis " of 3^7'? f ° r ^^lysing light sources. A 

n A r™ ThC cl «' g ' aSS Wllh »un*er of parallel lines 

suts. « .me grating with 6000 kZ °_ CWecn the >mes transmit liaht and act £ 
x 1 ° Cm - nCS Per cm has a slit spacing d equal to = 1 



act as 

.66 



Constructionj - 

An arrangemenTconsistine nf 1« 
of parallel slits of the sam i ge nu mber 
separated by equal™ ^ and ^ 
as diffraction grating P es 18 ^own T Q 

Fraunhofer used the first &~,v 
consisted of a larger n^S ? 8 Which 
placed very closed ^\ -res 

intervals. Now gratinss a I regular 
ruling equidista^^ ™ StrUCted * 

material such a gl ass with c a trans Parent 

The ruled lines are opaque to v°* dian ? ond P 0 ^. 8 
transparent to light and acts a r the Space between any nvo lines is 
grating. On the other hand if th r ThlS iS known as piane transmission 
or concave) then the light is r n ^ drawn on a silve red surface (plane 

any two lines and it forms a ^ ected from the positions of mirrors in between 
spacing between the lines is ofT ° r ^ oncave reflection grating. When the 
appreciable deviation of the liou/* ° ° f the wa velength of light, then an 
1C "gnt is produced. 

Theory: 




Consider the parallel rav* <v 

angle 9 with AB, the normal to ^ dlffra «ion through the grating make an 
P with the help of a convex lens N gratm S- These attracted rays are focused at 
distance rq more than rat 2 "Ah " 1 ^ 2 ' The ra * 1 COVerS * 

each other at P. J^±£&2£ff^ & * is *ey *» for « 



angle 0 wi 
P wttl 

Mother 

State ^Sf* WaV " fr ° m ^ — uUve ^ *ffer * 



when they come at P. 
Thus for constructive interference 
rq = \ 



i ; — — 
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rq__ . Sin 0 




PHYSICS NOTES _ 

From trigonometry 
whcrc b - width ofs!it.and bon^|^ nt a nd itis deter mined 

a = ffS^S^i cfiSw the numbcr es u 

3 + b d ""ding the length ol g 

No.ofl«n eS 
rq ,dSin8 

Thus dSine = /- coneach side of AB for which w aves 

directions on e wh e s 

In general there f^^* ^ by 2k ; 3X . . • ^ 
from adjacent 
bright images are obtained. 

n be written as 
Thusthegratingequat.cn can 

dSin0 = ' n \^alled^dir. 

Where n =1. 2. 3. 



Note 



" " =1 ' 2 ' 3 . to pr oduce a series of bright images, kn 

that the effect of grating is to pro h are given by equation ( iv) * s 

pnndpal maxima, for different values ^ ^ ^ ^ ^ Q 
Cutting n = 0, 1 , 2, 3, • • • ■ ■ • ' n e ^ U principal maxima. For constants v a i u 
oVder, 8 second order, third °f ^^espondmg to each order, 
d and?, there is a unique value of ec 

Measurement^ 

According to equation of diffraction g 

dSin 9 - 
dSinB 

or X " „ 

This equation tells ^^^S™ 
of 9 and n one can find the value o 

of the grating. 

We can find the value of 6 for a particular value of n using the experiment 
arrangement shown below: 




CU 1 CUig«-JJJ»-ii<- vjj . ^ -• - 

This ,s a form -^jfflSS^^tt ^ 

fen on <i e diff r cti , on 8ra ^ 

perpTnd.cularly. The diffracted light leaves the graung aJ angles ,hat satisfy 
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termined by 
lines i.e. y 



which \ Vl 

ch co: 



av es 



na S es . known,, 
equation (i v j ^ 
h order, f lrst 



Tel 



esc 0pe 
\ 



ating 

experimental 

be analyzed % 
;lp of a 
acUon grating 
;s l «at satisfy th e 



NOTES 



Q9- 
AOS- 



rarious 



^733- 

graung equation. A telescoiv* ! " " ■ CLASS : 

rneasunng the precise anpu 1S Used t0 v iew thr irr, f . „ 

A*r* the wavcl<.nn»L 8168 at which »w image of the slit. Bv 

orders, the wavelength can be dete^^ lma *« of slit appear for the v 

What do you mean by plan<k , 

The experiments on interference * , 

wave motion. These effects do^oSlf^^ have show " is a form of 
whether the light waves are loZud ? ab ° Ul lhc °< wave motion i.e. 

Stomal 0r transverse waves. 

jjn polarized Lig hj^ 

A beam of ordinary light cons' 

plane of vibration. I n this cas^aVrt* number of waves, each in its own 
and are always perpendicular to th ^ Ctions of vibration are equally probable 
light is called an unpolarized liovJ I dlrecu °n of propagation. Such a beam of 
, lghtbea m figure (a). 



t 



00 




P olarized Light: 

If VTer ISffiW 15 , m , ad u l ° PaSS a Polariang device called a 

^^ nTT^ ^ WU1 have elect ^ and magnetic field vectors 
only m certain directions. The resulting light beam, as shown in figure (b), L* 
said to be polarized and the phenomenon is called polarization. 

Transverse Nature of Lifl ht- 

There is a periodic fluctuation in electric and magnetic fields along the 
propagation of light waves. These fields vary at right angles to the direction of 
propagation of the light wave, so light wave is transverse wave. 

Transverse nature of light makes it possible to produce and detect polarized 
light. 
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r *Z«se «ave is passing. The 
Consider a stretched string along_ ^^pdicuiar ^, flfl thc vlbra tions ar * 



PHYSICS NOTES 



Consider a fetched stnnga pcr^nd'cu^ the vl brat.ons are,'' 

particles of the However w h °* 

a P block of wood with a sl ^ V ^Jg ^ do not pass. 




contains large number of waves. T h e 

A beam of Hght from ^^^^ ^ PaSS6S ^ * 
bearnoflightissatdtobepo^ed, 

polarizing sheet known as Polaro ^ ^ough a tourmai in 

The plane polarised light can be obtained b > para llel to each other the U * 
3 When two tourmalme cn-stals ar^P m . tted by the second crystal. 
transmitted by the first crystal is a so tran ^ gets h h . The obse n 

Se second crystal is rotated *^ 9 ° 1 ^ na &c of all hght waves grating 
effect is due to selective absorpuon by w ^ as and the ^ 

one particular plane, the second cn stal 

crvsial is known as polarizer . scd above is called polarization by 

The method of polarizing the light discus 
selective absorption. 
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e 

ri *g. if 
whe n 



The 



Sht 



served 
ati ng in 
rst 

by 




perive the thin lens formula *uu 

a^ilU.^Jgrmu^ With the help of two contrast lenses. 



The thin lens formula can be cWi 
shown below. ' developed 



f rom the ray diagram of convex lens as 




As we know that the distance from rh» < 
denoted by 'P', and the distance fro tv? Centre of the lens to the objocl ' S 
by 'q', and the distance between th m °P tical centre to the image is denoted 
called focal length and is denoted h °£ Ucal centre and ^ principal focus is 

°y r. All the distances are measured in 'cm'. 
Consider an object whose real and Wrt^ • 

lens as show by the ray diagram d Ima & e 1S formed by a thin convex 



As shown in the figure consider* tu~ ■ u 

triangles are similar, therefore we canw^tr 81 ^ ° PX & ^ ^ 

OP = PX_ _ p 
1Q ~ QX~ q 

A gain A AXF and A1QF are also similar 

/Q QF~q-f 

since AX = OP * ' 

OP _ 
/<2~QF 
| 



But we .know that 



! / 



Thus equation (i) becomes 
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NOTES 



pividing both sides by q , We gel 

P q f 

Applying sign convention, the above 



is 



equation becomes 

P 9 / 



Q 2. 



T^o thin lenses of focal length and «f . 

formula for the focal leneth of *£ 5 are P laced in contact. Derive a 

^omMnationMTMaSS c ° mblnati °- 

in most of the optical instrument* w« 

We locate first the image formed LZ ? "IT ' enSeS arC UScd in combinatlon - 

X e the 0 kns h L U t0rmS «" ^ h. Th,s .rnage acts as a real 
; b r P ect to *e o^ct.' ^ 3 ^ * thA i. inverted with 

L L 2 
Object i 



If the two lenses are in contact, that is their separation is very small as 
compared to their focal lengths, then it is illustrated in figure. 

Let a point object 'O' be placed at a distance 'P' from the lens Li whose real 
image 1 1 , is formed by it at a distance qi. From the lens formula we have 
I 1 \ & 
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PHYSICS NOTES _ 



YSICS NOTES _ | cn sLt 

Whrrr /; is the focal length of *e * rf lens L2 of focal l en 

, irt ual object, for lhe distance of KU, 

This ,mage no. ^^£*£g* ^ S^nce from the lens L , f 
fx U wr neglec. the sma 1 sc p ^ as g distanCC q . 

virtual object from ' / 0 f this virtual obje 

the lens L, forms an .mage 7 0 ^ 




As the object is virtual for lens L 2,i e 
Adding equation (i) and («). *e ge 



ana v . , 



1 1 

— + — 

P 9i 



i + i = j- 

P q % 



1 

K 7T 



. (iii) 



* fncaJ lengths /; and $ by a single lens of 
Now if we replace the wo lenses 01 1 & distance - q ' of an object plac ed 

focal length % such that it forms an«mg 
at a distance P from it as shown m figure. 




• 1 ♦ i«« c and its focal" length is known as 
Such a lens is called equivalent lens, and its WW** 
equivalent focal length. For equivalent lens L, we have 



P 9 f 
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Q3. 



Comparing equation (Hi) and , iv ) we gw 
This equation shows thai the 1 

leng ,hs is equa. to the recip^^ *« reciprocal of their individual focal 

»a„t is visual , 1Cngth of lhe combination 

What is visual angle? Expl ain 

it, ■»«'»*»■ power with of magnifying gla 

The greater the visual angle, th a tav <"•■»—> 



^fS' ?*?'* ^pC!i .««= of object, if the 
(\)nsequcntly ( if we hri^„ . lMlu r . then ..n. : .t,., ....u i- _ -Zi: . , 



[.lass. Calculate 



Consequently, if we brin 



nsual angle will be increased andlfr dose Io ^e'eye ar P ossibirthusThe' 
of eye. t> e ^ng a large and real image on the retina 

Mag nifyin g G lass: 

"We know that a normal person ca 

the least distance of distinct vis^T™ S f G dear ^ an oh j ecl if* 

is closer (hon 

the details of an object by brininn it T ~ 25cm " A convex lens helps us to see 
known as magnifying glass" than 25 c ™- Such a convex lens is 

Pri nciple of M a^nJiyip^^ 

if the obiect is nlarpH ^rTTvTTr^TT--^^ 
the focal ] 

1 an enlar ged~ virtuafaniTerect image is formed. 



greater will be the visual angle. 



If the object is placed^th^^ , „ . 

and the principal focus, then an "i,u~!5. 8 ' l e betwee ° th c optical centre 



Magnifying Power - 

-The ratio of the visual angle subtend a u u 

glass to the visual angle subtends u ? y lrnage seen lhrou 9 h a magnifying 
distance of distinct vision when le th ° bjeCt When plaCed at the feaSt 
power or angular magnification afth Ugh naked e ^ ls caIIed magnifying 
me ma gnifying glass' . 

Calculation of Ma^njfyin^gw er . 

Consider a small object OP whichls ~ 

placed at a distance 'P' within the focal 
length of the magnifying glass V such 
that it's virtual erect and magnified imase 
IQ is produced at the least distance of 
distinct vision 'd' as shown in figure. 

The magnifying power of the magnifying glass is given by 




.1 



Where a is the visual angle subtended by the object when placed at least 
distance of distinct vision, when seen through unaided eve. 
And V f ^e visual angle subtended by the image seen through magnifying 
glass. Therefore, 





Kna . Perpendicular 
Base 




331 
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RE 



CLA SS 



OP 
d 



tan a 

Since a is small 
tana - a 

a * — r 



In AOPX tn figure we have 
tan P - P 



tf/* 

P= V , d ,.f r orne q .(n)and( 1 ii)respect I vel y , incq 

by substituting the value of 'a an 
(ij. we get 



From lens formula, we have 




For magnifying glass _ f 

p = +p, q = -d. »- 1 
Thus equation (v) becomes 

/> § / 

Multiplying throughout by *d\ 
/> * / 



.(iv) 



1*1 
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M 25 
/ 

Or M * 

f 1 



pescribe with the help of a 
Q compound microscope and h7JlT\ m » th * construction and working of a 

,. ? r criP tio n = e the expressi ° n «- ** -"-"^ 

A * S ' A compound microscope is an 

object with very high magnification^ instrume ^ *hieh is used to see small 
Co nstruction; un 
impound microscope consist, nf > 

which is near to the object and the orK° C ° nVeX lenses named as objective, 
The objective has very short focalln^J 1® Cye " piece > near the e ve. 
focal length f 2 . le ngth /, and eye-piece has relatively long 

Wo rking: 

The objective lens forms a real i nv rt a 

which is placed beyond its focus on VvT ma g nme d image of the object, 
the base reflects light on the obiect Tvf- S ^ ° f the microsc ope- The mirror at 
enlarged and real image IQ wh - ch ' ls ob J e ctive lens produced an inverted, 
the eye-piece. This image is focused t*^* ° b ^ Ct for ^ secon <i lens, i.e. 
resulting an erect, highly maenifieH a m lhe f ° Cal kngth of Lhe e y e "P iece 
finally be seen by the eye The focu VlrtU&1 image Thls image can 
mounting the eye-piece in a tube th^ ° f ^ fmal image is achieved b Y 
help of geared wheel. can be adjusted up and down with the 

The following ray diagram shows the narH „f 

s me P ath °f rays through the microscope. 

1 * 




Pe nyat.on For The JfraressKm of Magnifving Powel; , 

in order to denye the cx^SSTtor the magnifying power of microscope, 
consider a small object OP, which is placed at a distance ' P ' just beyond the 
focus of the objective lens L, whose real, inverted and magnified image IQ is 
formed at a distance 'q' from the objective lens Li 
The magnifying power of the microscope is given by 



a 



^•»f£— ■ iTTrcl <i !•> visual,^. , 

/wv»cj»orM ■ u ^ftn?i«<>' <* * 

rlitrmrt vnuon 

_ OP 

\ . »"* * **' " 

Multiplying and divided by \Q ^ 
The n^.fyng power of «he objective len, t. » ^ * 

^ /)/» P 

AOPX and MQX % c *^ pirtr lens h & & vcn bV 

rue magnifying po*«* of lhe 

Thus equation [ii] can also be written as ^ 

Mi - Mi x M; 

am .fvinK Rlass. hence its magnifying po W 
As the rye-piece acts here as a magnifying gi 
cun also be v. ritten as 

Bv substituting the vaiues of M, and M, in equation fui), we get 

HGH N 

~a th* focus of the objective lens Li . 
Since the object OP lies just beyond the locus 01 

P = J l . tf . t u P eve-piece lens L2. Therefore 
Also the image IQ is formed very close to the e>e pic 

X1UX1X2 

Where V is the distance between objective and the eye-piece, which is also 
called the "LENGTH OF THE MICROSCOPE . 
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NOTES 




CLASS XI 



Deri ne telescope with the h*l*> , 



***" Tcl«™P" arc used lo s« th r d 
XnTst ronomical 'telescope Utkcd 



1 angle 



Con struct ion 

*^«copei 5Utkcd 
. ^ lhc heavenly bodie* i.e. pWu ami 

Itruns.Mscf Iwo r >nvex lenses _ . 

pbjecuve lens L u lt has long focal fc n 'w^ tdH objw i » called the 
ihc eyc-piecc l a and it has short Sr \ And lhc lcus ^ eye is called 
knscs is made slightly greater th,n gth / ' ^ diatani c between the two 
no longer produces a virtual image J?* * Um ° f lhc,r focal length*, the cve-picce 
screen and we can get photo Rraoh^r a- ^ ima * e tan ** obtained on o 
camera, is attached to the telescooe* ^ ° bjccls For ,hl8 Purpose a 
Working: 0 lAkc l *e photogmpfct ol distant ob|« ti 

Since the stars arc so distant the 

parallel and are focused to a puinth** Ughl eomm R from lhcm w,n l ' r almost 
and form the image 1 } 0 f the star TV ob j ectlvc lens at its principal (b< us 
The eye -piece is adjusted so that th \ & 15 rca1 ' Averted and diminished 
the objec t for the second lens i e th lmagc ODUilnr,i fron) the objective - 
the focal length of the eye - piece 1 ^ ~ piccc Tn,s Intake is focused within 
and a real image can be obtained on ng m an crca and virtual image 
between the two lenses i e it is m-U * S3?? 1 by ad J ustin 8 th <* distance 
focal lengths. Qc sll &ntly greater than the sum of thru 

Deri vation For X hejftagnifgin, Powe 

In order to derive an expressiornoTTh^IZTT • 

telescope, consider a distant obiect ^i™^!™ 6 P ° Wcr of astronomical 
IV ihe objective lens Li at » & WhoMreal 

L, 



, inverted image 1Q is formed 




jJ si a (V 



wwwJqbalkalmati.blogspot.com ri^y^^^i^o^^^^^^^ 



CLASS . 

_____ — :! **7^M^ idc ils foca ' lcngth 

^^^^^^^^ „ , 
hence a virtual and ™™ n ^ fi e ve-P ieCC lenS iS ° C lhe le "gth 

The distance between the ^"^follou's 
of the telescope, which XlX _ 

L = QXi + Q* 2 
Since QXi - fi and QXa - fa 

.-. Equation (i, becomes ^ 

The magn.fymg power of the «ele*ope ^ 

A/ % , j bv the object and R is the visual an g i e 
Where a is the visual angle subtended b> 

subtended by the image- 

In right angled triangle IQXi *e n 

Since 'a' is very small gg 

Again in the right angled IQX_. vve have 
5 0 = tan P 

P Qx fi 

f Tnd 6 in equation (ii),^-e get 
Substituting the values of a and P in eq 
M 

A 

Or h /»• 

* " Focal length of lhe eye piece 

From the above equation, it is dear that for m~g^&& M 
of the objecuve should be 

The Yerkes refracting telescope is the largest on telescoDe is a5out 1R 
diameter of its objective lens is about one metre. The ^lc*^ « about 18 m 
long and is located at William Bay, Lake Geneva, and Wisconsin. 
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Q6 !b A lenS haS * P ° Wer ** +2D (Hi 

^ (a) ^ What do you k — ab °- *•* 

A 11 u is the unit of powerl^*r-T-7 , 

leneth in meters. w incn is eoual *u . . . 

I thc re «procal of the focal 

A 5D (dioptre) lens has a focal u , 
The dioptre is often now c alien fu 5 ^ 0f ° 

dlheradia "P- meter (rad.m M- 
(b) PefinitionofL^ 

If a lens has + 2D7thlr7uslbcal v 

sh0 vvs that the lens is converging!* ,S + ° 5m or ^ cm. its positive sign 
person, who is suffering from lc ^- This lens is used by the 

Hypcrmctropia. n § " ^ightedness, which is also known as 

When a person can see distant ob 

clearly, because in this case the f£»n Clearly * but cannot s <* the near objects 
means the light rays from near 0 S ph ° f lhe e y e lens is too long. This 
defect can be corrected by wearing ^ focused behind the retina. This 
lenses as these lenses converge r; f v Speclades or contact lenses with convex 
on the retina. s d > s s ° that the eye lens can focus the image 

Writ e short note on the following- 

i. Defects of lenses. g ' 

ii. Terrestrial telescope, 
i. Defects ofL gng^ 

Lenses suffer from two important def 

-uarmtinn anH enKw.j v elects which are known as chromatic 



Q 7. 



An s. 



aberration and spherical aberrati 



ion. We shall discuss the defects one by one. 



Chromatic Aberrati r^v 

A lens may be regarded as made 

it is evident that when a rav of S i u° PnSms placed one above the othcr> 

into its component colours All i g P&SSes throu S h il ™» be dispersed 

complete image will consist X smalf UnS l ° ^ ^ * 

which can be projected on a whiter 1 1 Spectrum l >' in & alon & the axls » 

will not be well defined. Thfs de ect ^ ■* 8CrCCn wiU be C ° l ° Ured &nd lmage 
1 ms delect ™ the image is called chromatic aberration 




r 

B 



The defect in the lens can be removed by using a combination of a convex lens 
and a concave lens made of two different materials having unequal dispersive 
powers. The lenses are given such suitable shapes that the dispersion 
produced by one lens is exactly equal and opposite to the produced by other. 
The focal lengths of the lenses are, of course, unequal in numerical values, so 



m 
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the 



that the focal length of the £™*°* o( lenses 
is called an chromatic combinai 

at a point bv a lens only if ^ 
aperture of the lens ij^. ^ 
otherwise the lens will ^ ra f 1 
rays slightly more than the > nner 
rays. The image produced mP°* 
be well defined and sharp. lh«f 

defect in a lens is called spne ^ al 

aberration to reduce ided with a stop nl y t 

optical instruments using J^ S ]enS . In this way. e e rem ° t hl 

central rays to pass ^ oU /^ Ucal aberration is aim he 
lens remains smaJl and so the_ *P n d suitaoi ine r ad 

spherical aberratior i can also be redu^ ^ u^^^ 0 ^^ 
dl~art f tSStSA dispuss how the lense 
instruments. 

fb) Terrestrial_T elescoge; te i eS cope is inverted with re Speci t 
The finaTm^eloT^^^ heavenly bodies such as 

the object. It makes no difference u hen « ^ ob terrestrial 

stars and planets etc. But " h Z % " Titrable lo seeing erect image of the 
objects (distant objects on earth) it is aes m r fe modi f ie d into terrestrial 



siars ana pjcuicio l^. HesiraDie iw ^ — ° , . ^ ^ ~ ; ~ 

objects (distant objects on earth) it is £ s is mo dified into terrestrial 

ob ect. For this purpose ^^^ t ^ ]g icopc is same as that of 
telescope. The construction °f terrestna additional CO nvex lens between 
astronomicaJ telescope except that it na ^ The functlon of thJs ^ 

objective and eye-piece. This lens is can ^ whjch is erecting w r { 

to invert the image A'B' formed by ob Jf= a d bevond image A'B'. The image 
object so the position of this lens is aa J . e is observed as A"B H which \* 
A"B" serves as object for eye-piece ana nn ^ Jength Qf terrestri 

also erect w.r.t. object. Due to addition of Held 
telescope is considerably increased 
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Potion of ltnagg- 

When the ^b7ecTi^ aced ^ 

image is formed beyond F «*d 2F, then the 

Sizeoflmage: n other side of lens. 

The size of imaee is mo ^ 
fature Uarge) 



Nature_oXlmage: 

The image is real and inverted. 



as compared to the size of object. 
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Ql. What is physics? What are its mam 

.i-hic 



What is physics? What are »— — 

P y t w . hich deals with interaction „r 

Aas. Phvsics: The branch of ,he iWf^g^ explains the natural phenomen, 
2& -nd energy and their relatio »h£ Main branches of phys.cs ^ 
with help of fundamental laws and P c „, ctri cal phys.cs. Plasma phy sics 
Electronics. Bio-physics. Nuclear ph,s.cs, 

,• tions in your borne which are bas e<J 
Q 2. Name some of the household apphcafons. 

on the principle of physics. 

• fans Washing Machine, Electric Iron, 
Ans. Radio, Tension, Telephone, E1 * mc Refrigerator, Sewing 

Bulb, Fluorescent Tube, Heater, Toaster, Grind 
Machine, Electric Bell. 

AA -erve as alternative time 
Q3. What type of natural phenomena could serve 
standard? 

KiL... „ k» used as a measure of time: the 
Ans. Anv phenomenon that repeats itself can be used 
measurement consists of counting the repetitions. 

Q4. Are the radians and steradian the basic units of SI? 

,,^i^mpntarv basic units of SI. Radian 
Ans. Are radians and steradians are wo supplementary 

is used for the plane angles and steradian for solid angles. 

Q5. Express the following quantities using the prefixes. 

(aj SxlCMm. 
fbj 5xl0 5 s. 
(c) 72 x 10 2 g. 



Ans. 



(a) 3 x lO 'm = 0.3 x 10 3 = 0.3 mm 

(b) 5 x 10- 5 s = 50 x 10 6 s = 50 

(cj 72 x lO^g = 7.2 x 103g= 7.2 Kg 
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Can the magnitude of the ^^U&VectOT^ 

Ql ' magnitude of sum of th^I? UlUnt ° f vectors I. . . ^ 

i . , mdi vidual « actors is greater then the 

No. *e magn.tude of lhc 

, h c sum of fhe magnitude of £ ^ v cctors can bc ^ ^ ^ ^ 
^kiueu vector. 
q2 can the magnitude of ^_3 bethe 

AO s. Yes. If two vectors A and B represent 

shown in figure then f rorn fi ^ U '° ad j a <*nt stdes of a parallelogram as 
e can write: 




£ q. (ii) 

By comparing Eq. (i) and (U) we ^ 



A - B = |B - A 



■Proved 



Q3 If Cis the vector sum of A and B does C 



nave to lie the same plane 



of A and B ? 

An , Yes, if C = A + B then C lies ln the same plane of AandB . 

Q4 . Can a scalar product of two vectors be negative* 
An s. Yes, If the angle between two vectors is 180°. 

Q5 . is it possible that the magnitude of the resultant of two equal vector be 

equal to the magnitude of either vector. 
An s. Yes, it is possible if the angle between two given vector is 120°. 
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!^- cferenceaxisare 



Q6. WU1 the value of a vector qu^tity 

changed. Explain ^ ^gn. tud . f f 

Ans. No. s.ncr the vector depends U ^ vector rema 
independent to the reference axu. 
reference axis are changed. 



„ Original reference 
ejmr axis 

. New reference 

axis 



mutative law of multiplication. 
Q7. Show that scalar product holds commu 

Proof: . B having angle '6' between them. ( as 

Consider two vector A and B na^ mg 

shown in Figl) of ^ magnitudes of those vectors that ha , 

Scalar product means the product oi 
same directions. 



Figl 




From Fig 2. 

A • B = IAI Ba = IAI Bx 

But Bx = IBI cosG 

A »B =IAIIBI cos9 (!) 



From Fig 3 

B • A = IB! Ab = IBI A x 
But A x =IAJ cos9 
B • A = = IBI IAJ cosO 
B • A = IAI IBI cosG (2) 
Combining (1) & (2) 




B X = B X 



Fie 2 



A • B = B • A 




This is the required expression and it shows that "If the order of the addition of 
two vectors is changed then resultant remains unchanged. 
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Q 9. 



This property is called l aw of n a „ 

It *c two adjacent sides of the ^l??"^ and u states that 

th en the diagonal of the paraUeK™ . T^* 1 are presented by two vectors 

State Tight hand rule* for ^ f *~ 

Th e direcnon of the product ca* d^ ° f th « ve ^or product. 

is ^en as If the curl of the Hg^^™** using right hand rule which 

plane of the multiplied vectors then I f hand » v « direction of the 

perpendicular on the r mger give * e " th . e dlr «tion of thumb which is 

the direction of the product vectors." 




q\0. Define unit vector. 

' a vector having magnitude on e and useri t„ ■ a- 
vector is called unit vector. 0 lndlcat e only the direction of the 

OR 

The ratio of a vector with its maonih,^ • 

Mathematical Form: ma S™ude & called unit vector. 



A unit vector can be determined just by dividing 
i.c, a = a 



Q1J 



a vector with its magnitude. 



IAI 



Define rectangular components. Give its different types. 

T hC Te P sir 0 f S the a T ° r ^ P^ndicular on eTch other and can be 
form the s de of the rectangular are called rectangular components of a vector. 
There are two types of rectangular components 

i Horizontal component or x-component 

n. Vertical component or y-component 
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Q12. Define product of two jJJJjgS each «** 
The muluplicaoon of two vector 



Pi 



There are two types of * h < P"TJ, ol product- 

, Scalar product or dw F , llCt SS 
Vector product or cross P 



jj. vctiui ~ 

Q13 . o*. - ^>^X?^^ CCn ,hCm 

ftSSS aPST * rodoct of cbc magnitudes of »- vectors lhal ^ 
Scalar product means the P^* 1 



(as shown in Fig U rtfVV Huct of the no 

Scalar product means F .g 2- 

" e same direction, riv 

A . B - IAI Ba^ 1 

BUt B XnmcoT Ulc scaJa r product It is also call ea 

i , hemaiical form for ^ muiuphed vectors. 

This is the required mathema uged be tweei 

dot product because of sign of dot I > » m 




oproendicular vectors always be 2ero 
Q14. Show that the scalar product of two perp ^ magnitude and are 
Scalar product of two vectors that ^ e C l 
perpendiculars to each other is equal to 

A . B - IAI IB1 cose EquaJinmag nitudes 
.' perpendicular vector 



0 



IAI =IBI 
6 - 90 
A • B = IAI IAJ cos90 
A • B = IAI 2 (0) 
A • B = (0) 

A • B = IB1 IBI cos90 
IBI 2 (0) 



B ■ 
B = (0) 



cos90=0 



cos90=0 



^* in magnitude and are 

ScaJar product of two vectors that are not equal in m g 
perpendicular to each other is equal to zero. 
A • B = IAI IBI cosG 



IAJ t"IBI 
9 = 90 
A • B = IAJ IBI cos90 
A • B = IAJ IBI (0) 
A • B = (0) 



; not equaJ in magnitudes 
; Perpendicular vectors 

cos90=0 
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Show the scalar Produ^oTT^"^ — - CLASS X/ 

!* 5 s quare of magnitude 0 f a ^° e <iual anri 

Scalar product of two J&g ° f the *- PaTallel VCCt °" U e ^ al 

ca ch other is equal to the iJS 1 are equal m ™ 

A = n. i E<Jlial ; 



that 



IA1 - mi 



1 -~" v*j - iHia cos6« 1 . 

6 Show the scalar product oft*, 

n the same taion,^ fe^^ magnitude and are acting 
IM =^ 1 COs9 dr "^^des. 
ft = r> • not eaual ir, -. .. 



so calle d 
sectors. 



A • B 

IAJ =^Bi 

e = o 

A * B - IA1 1B1 cose 
A • B = IAJ mi in 
A ' B = 1A1 IB1 



: actin2 UaU u nma ^^es 
iff the same directions 



cos9= 1 . 



s be 



2 er 0 . 



ol 7- Show that i. i=j.j* k . k=1 

/ J' 1 = J-j = k-k = i 



Similarly 
Show that i . 



Similarly 



A * B = IA1 IB1 cose 
1 = 1 x 1 x cose 
■ Ixlxl 

= i 

m * k-k = i 

j=j k=k.i = o 

H =j'k = k.i = o 
A • B = 1AHB1 cos90 
1 • i = lxlx cos90 
1 ' J = 1x1x0 
I *j =0 
j-k = k«i = 0 



Q19. 



Show that j. i = k.i = i.k = o 

H = H = i«k = 0 
A • B = IA1 IB1 cos9 
j * I = lxlxcos90 
j • i = 1x1x0 
j • i = 0 
Similarly j«k = k»i = 0 
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Q20. Give the mathematical form 

Mathematical From: having &*& c . TJ^n 

Consider two vectors A and B ' B t» g* en 
Mathematically, vector product* 



of vector product- 



Mathemaucally. vector product < 

A x B - C . vector and n is the 

A x B - IAI IBI cosO n e mU , u plied 

Where IAI & IBI are the magnitude* 
normal unit vector. 




rallel vectors always be zero. 
Q21. Show that the vector product ^ of two gjfflP^ j ;™ t0rs that 

The magnitude of the vector product oj olhcr 1S equal to zero, 

are equal in magnitude and are parallel 

A x B = IAJJBI sine n 

IA x BI = IAIIB1 sine 

IAI - IBI ; Equal in magnitudes. 

e = o ; parallel vectors. 

IA x BI = IBIIBI sin 90 

= IBI 2 (0) ■ 0 

sin 0 = 0 

IA x BI = IAIIBI sinO 0 

IA x BI = IAIIBI (0) - 0 

, . < ^« eoual and perpendicular vectors is eq Ual 
Q22. Show the vector product of two equa^an y 

to square of magnitude of any of the >. . , ^ magnitude and ^ 

The magnitude product of two vectors >xn ^ magnitude of ^ y q{ 

perpendicular to each other is equal to one bq 

A x B = IAIIBI sin9 n 

IA x BI = IBIIBI sine 

IAI = IBI ; Equal in magnitudes. 

6 =90 ; Perpendicular vectors. 

IA x BI = IAIIAI sin 90 

= m2 (1) = IA]2 sin 90 = 1 

OR IA x BI = IBIIBI sin 90° 

= IBI 2 (1) = IBI 2 



Q2 
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to product of their maenit i ° Une qual an d 

Th< magnitude or th e v^"*r P er Pendicular vector* is equal 

and are perpendicular tn » * J roducl of two vector* ,u 

5 ecu li l0rslhal nc * equal in magnitude 
CqUal 10 product of their 



^magmtude P-pendieular vecto 

AxB = ^llBl sin0f . 

IAXBI -1A11B1 sine 
*A1 = ibi 

9 - 90 ,n0lEqUal i ^agnitudes. 

= IAUB1 ^) sin 90 M 
1A x Bl = IAHBI 



Q2* 



sh ow that i xi = jxj = k xks 



similarly 



i#i = .H ■ k-k = 0 
AxB = IA11BI sine n 
1x1 = IxlxsinOxn 
ixi = 1x1x0 = 0 
j'j = k«k = 0 
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Ans. When ©ttfed is in 8 *<* tc « U " H^olacement-time graph. 

he determined from v*w ; djsplai emeni in , 
Q2. How the velocity can be -MJ^ <r-^ • d , hr nine will be 

Ans. When body moves with ^cSeefl (h e displace! 

mterval of rime, r^jrapn ner pendicular AB on the t 



, wncn cHjav between tnc u-r- 

mterval of rime. The K^apn „ er pendicular AB on the fc^ 

"»'" sh ? A " K graph and draw a £«P^ OB represents the ' 
If we take any point A on h disp lacemeni a 

axis, U is clear that AB represents 
time taken. 



Wi.uitv - Dis^lasejncTii 
Time 



t! 



OB 



VARIABLE VELOCITY^ 




Fig (2 

fhen graph between displacement a nd 
When body moves with variable velocity then gr P 
time will not be curve as shown in rig 

• t a can be found by drawing a tangent EG 0n 
The velocity of a body at any point a CcU1 gf on the time axis. The 

the curve at point A. Now draw a perpendicular Crf 
velocity of a body at A is given as 

Velocity at A = Displacement 
time 
V A - GF 
E 




1 
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How the acceleration can^bTaTP 

* d tunc ml] be stra^ht lT ^ " ' ^ ^ KFRph 

a ghl lme . •« shown in Fig m Rraph 

F rom Fig, acceleration of a bodv . 
AeC clcraUon = laianggj^^ »ven as, 

Time 



OQ 



,f the acceleration of a body is Wi 
W bC CUnrC 38 ***** >n Fi g i2) dnable graph not be straight Une h 



The acceleration at any poim . p . ^ 




n4 Show that force is equal to the rate of .k, 
ns- mass of a body = m ° f ° han S e f momentum. 

AIX ' Initial velocity of a body = v , 

Initial momentum of a body = m V) 
Final velocity of a body = Vr 
Final momentum of a body = mV[ 
Change in momentum of a body = mVf - mv 
Rate of change of a body = rrwjwny, 

Rate of change of a body = mjv 1 _ 1 jvj 

B ^t a [y/- Vl ) 
t 

Rate of change of a bOdy= ma 
According to Newton's second law of motion 
F - ma 

Rate of change of a body = F 
U shows that " Rate of change of momentum is equal to force" 
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Q5. Show that 1 Kg ras 1 
Ant. 

In MKS system P 
Multiply and divide b> 
P - kgjQ x _a 
s s 

p - kg _m_ xs ~— 

S 3 

F - ma 
N - kg_m_ 

Using Hi) »n (i) 

P - NS -~ 

Equaling (i) and (ml 
Kg ms 1 - Ns. 
1 Kg ms 1 - 1 Ns. 



: 1 N»- 



kgm/ s 



. De fine tension in the « « 
Ans. A reaction form acts along : the R j§ denote d b> 

the body is called tensjon m the 




a - g sin 0 
a - g sin 0 
From Fig (i) 
From Fig (ii) 
a = g sin (0) 
a = g sin (90) 

Sin (0) = 1 

Sin (90) - 1 

a = 0 

a = g 



Result: When angle of 
Inclination 

is '0' then block does not move. 



Result: When angle of 
Inclination 

is W then block falls freely under 
the action of gra vity^ 



a i\ a m m ¥¥? ¥7 A /^U TXT 
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Q 9. State the condition for block remains at rest on the Inclined plane 
Ans- Form vector diagram for R - W„ - 0 

Block lo be rest R . w* 

R - w cos G Ax « A cos G 

R " w mg cos 0 (1) W - me 
Also f-Wv-0 
f - W y 

f - W sin 0 Ay - A sin G 

f - mg sin G (11) w - mg 

If conditions (1) & (11) are satisfied the block remains at rest on an inclined 
plane. 

Q10. State the condition for block slides downward on the inclined plane. 
Ans. The block to be slides downwards: 
W, > f 

WSinG > f 

Mg Sin 6 > f 

If above condition is sat isfied then block slides down ward on the inclined 
plane. 

Qll. Describe the final velocities when two bodies of same velocities collide 
with each other. 



V, - Irrn - maUJi + 2m*Vi 
(mi ♦ mj) (mi * m.| 

Let mi - mj- m 
Vi - (m ■ mtU) + _ 2mUj 
(m * m ) (m + m ) 

Vi - (01U) + 2mU? 
2m 2m 



Vi » 2mil)i ■ 
nnlMa 

(mi + mj) 

I Let ma * mi - 
|V a - 2mU, ■ 
(m * m) 
- 2mU> 
2m 



(mi + mi) 

lm - m\U% 
(m + m) 

Mb 

2m 



Va = 



Result. 

When two bodies of same masses collide with each other elastically, then 
after collision they interchange their velocities 

Q12. Describe the final velocities when two bodies of same velocities collide 
with each other such that target is at rest. 

Ans. 

V, = (mi - mjlUi + 2m;U? 

(mi + rm) (mi + ma) 
Let mi = ma ■ m 
Vfi = (m • mlUi * 2ml0) 
(m + m ) (m + m ) 
Vi - lOJUi * 0 

2m ■ivl.'" 



Vi = 0 



V 2 = 2mil3i - 

nulla 

(mi * m 2 ) 

Let ma =mi = 
V 2 = 2mUi 



[mi - 
(mi + ma) 



(m + m) 
2m\Ji 

_2m . 

Va = Ui I 



lm - mllO) 
(m * m) 
0 
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fH each other m SUCH 3 Wa X tha, 
Rc8u,t ■* ^« coll^ c «'t h romCS to rest while bod v \ 

When two bodies of same masses ^ body 1 come oody 2 

bodv 2 in initially at rest then «wr ^ ^ t . 

Its modem with 0* WW s with the light bodv 

heavy booy * • 

Q13. Describe the final velocities wbe 
which Is Initially at rest. 

An " v, - tm^mrth 

(Tflj * EDS.') 

Let nai » > m3 



(mi ♦ 0,2 1 



(mi ♦ 0) 

v, - nuUt ♦ o 



(mi * °) 



v» « uT] 



v, - 2nuUi— * 
(91 -" 0 mi 

ma" 0 

v. - Ssu^J — • + 

1 (mT-0) 
V, - 2flLlU» 
2rr 



(mi • 



(0- m)t(0j 
(mi * OJ 
0 



Result: L . A „ , vh ich is initially at rest then aft Cr 

When hcaw body collide with light bod> W speed whlle body 2 

collision comes body 1 continue its raoi ox body j 

its motion with the twice of the initial velocity 

t v.ht body collides with the heavy body 
Q14. Describe the final velocities when light boay 
which is initially at rest. 

Ans. 

V, - (mi - mjtUi 
(mi ♦ ma J 

) 

Let mi << mj 

mi » 0 
Vi - {0 - m^Ui 

(0* mj) 
V, = m,Ui * 0 



Vi = Ui 




3E3* oody coIHde T » r ^^ffil^^ 

collision comes body 1 reflect back with same speea wx y 

rest. 
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PRO JECTILE M QTiQfl. 
Define projectile motion. 

The motion of an object i n th 

and variable vertical veW; J CUrv cd p at h tft* 

Clocit >' called p ro r e c C ° n5ilam vclo<r. . 

. . »' lu jcctUc motion n 

When an object » s projCcled OR 

triable vertical velocity^'* P** w »h con" ,Ch V T m ° VCS to 



;n after 




2 starts 




7 body, 


Q2. 




AO 8 ' 




Q3. 




AOS 




Under what condition horizontal 

When the projectile is projected with^?* **** maximum - 
Show that when a projectile is n \ 

Horizontal Range is given as, pro J ecte d is 45°, its range will maximum. 

R = Vo 2 sin29 
g 

Above expression shows that for mn c t 

gravitational acceleration ( e i hori^! , ° dty of Paction (Vo) and 

it will be maximum at lL ' ran & e de Pends on the factor sin29 and 

of sin is 1 . maximum value of sin2e. The maximum value 

Sin 29 = i 

29 = sin-i(l) 

29 = 90° 

9 = 90/2 

8 = 450 

bet°^fmum:'" When * * PF ° jected Wlth 45 °' » range will 

Q4 . Under what condition horizontal range will be equal to the maximum 
height. 

Ans. When the projectile is projected with 76° 
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Q5. Show that when a projectile .. proje 

be equaJ to the maximum heapn 
Ana. Rroof when MrfKfeUd range become, cm 



naximum height. 



hmax - R 

/ 

2 



/ 8 
- sin 29 



Sin jG 

8tn9 ros9 
Sin e 
Cos 0 
Tan 0 



• 2sin0cos0 
-2x2 

- 4 



-tan>(4) 

e " 76 ° , a , rflnee becomes equal to 

:tcd with 760 horizontal range oe 



Q6. 
Ans. 



When projectile is projec 
maximum height. 

«.'mum velocities during its motion 
At what position, projectile has maxim f pro j C ction and just before 

svmaximum velocities at th 

striking the ground 



Q7. 
Ans. 



Q8. 
Ans. 



Q9. 
Ans. 



n 1 wuai pu3iuwu< "j 

Projectile has maximum velocities at t 
striking the ground. 

• ' urn velocity during its motion. 
At what position, projectile has mm "V height an d it is equal to the 
Projectile has m.nimum velocity at its maximum ne g 
horizon ta] component of the velocity. 

. . * i a ^#»leration during projectile motion? 
What is the value of the horizontal acc « Ie ' a "° be zero beca use through out 
During projectile motion ^on^c^^ 8 «« 

the projectile motion horizontal velocity always ren 

What are the value, of the 

As projectile motion occurs 'he .nlh^e ^ 8 * moU « 

acceleration is equaJ to the grav.lationaJ acceleration «» 
equal to "+ g" and for downward motion it is equal to - g 

QIO. Define the trajectory of projectile motion. Give its mathematical form. 
Ana. The curved path followed by the projectile during its motion .S called trajectory 
of projectile motion. 
For upward motion 

Y = tan 9 x - 1 sec 2 G x 2 . 

2 V2 0 

For downward motion 

Y = tan 9 x - 1 _g_ sec 2 0 x 2 . 

2 V 2 0 



l— 

■ WW 
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This is the general form for 

its motion in the parabolic path he ° CC ,f ls P™<* that projc 



rule performs 



^^±±-W*JJJ\JN 

- Differentiate circular motion a a 

During circular motion object mow Umf ? rm c »cular motion. 

^ as in uniform circular motion obiert Circular orbit with any speed where 
speed. J^ 1 moves in the circular orbit with uniform 

n2 Why during circular motion veWi*„ 

Ins. D urip g circular motion velocity C a nCVCr be uniform - 

^ " velocity which is tangent on the SSt^*?^ bc umfor ™ because the direction of 

C,rcle Ganges at every point, 
-i Derive the relation between lin 
?« s Supposed As is the linear distant veloc ^ies. 

r adius r. ™* « the angular distance in a circle of 

Then AS = r A9 

But AS and AG are covered in the « m . « » 

equation by At we get, ' e Ume Al Dividing both sides of above 

AS = rA9 
At At 

Ration ^ gives the average linear speed whereas the 

ration_A6_gives the average angular At 
speed. If 

ThC — ecu's * a PP roa *es zero. Then these ratios will give the 

mstantaneous values of lmear and angular speed i e 

Lim AS = rAQ 

At 0 At At 
v ■ rco 

in the form of cross product, the above equation is written as 
v = co r 

04. Derive the relation between linear and angular accelerations. 
Ans. Suppose a body is revolving in a circle of radius r. Its linear and angular speeds 
change by Av and Aw in time At. Then 

Av = r Aw 
Dividing both sides by At we get 
Av = r Aw 
At At 
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Ay is the average linear 



.16+ 



acceleration 



a and Ay is 



average angular accelera » mi ° tanC ous value 
If time M 0 then we get the M** 
Urn Av. - ' Um £* 

At 0 At * 



es of these accelerations i. c 



Q5. Express centripetal 
Ans. Considering 



, ««.«r.tion.n terms of time 



period. 



r . rr one rotation. Distance covered i n 0 . 

Suppose T is the time taken to J*gP^ a of lh e circle. Then speed v is ^ 
rotation is given by 2nr where r is m 



by. 

v-_s 

T 

V = 2nr 
T 

Put i his vaJuc in equation (i) 
a £ ^2ryj 2 x J. 

a, - 4n2r-° x X 
T 2 r 



4n 2 ; 



Q6. Express centripetal acceleration in terms of frequency. 
Ans. Considering 

ac ■ 4n 2 r 
T 2 

It can aiso be written as 
a c ■ 4n 2 r x 1 
T 2 

But f = 1/ T 
a c = 4n 2 r P 



ac = 4n 2 P r 
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Define moment arm. 
Q As. Th e pe r P™dicular distance r 
A* nation is called momem arm ^ J^gJlM* appUcation and 

Express tor 9ue in terms of 

<P s vecfidf Fonn of Torque is P^duct. 



Where n is the normal unif^o" vector u A 

A x B = AB Sin 0 n TV, Cd 10 mdicat 

^ alsohewnnenas 
° n e T r x F 



to indicate the direction. 



it show that," the vector product of 

^ r oi moment arm and force is called Torque." 
- Which component of force is re 
A 0 s. The perpendicular component of frfr! nSlble l ° P rod *~ torque? 
A l0rCe ls ^sponsible to produce torque. 

4< How the direction of torque be A»+ 
^ s The direction of Torque is aW Ctermlned - 

* and can be determined by usin's pe /* pe " dlcular on both moment arm and force 
"// the figures of the right hand re d ^ %vhich is slatcd as - 

applied force, then the direction JfTh^u^ direclion °f moment arm and 
gives the direction of torque, " mumb which is perpendicular to the figures 

5> Define equilibrium and its typ es 
£ ns> DEFINITION: 'if an obje ™£ • f 

motion, then it is said to be in a V a p s tate of rest or in a state of uniform 
na slale of equilibrium. 

TYPES OF EQWLJBRTUM; There are h»» k r 

I Static equilibmmT" ° ^ of equilibrium. 

2. Dynamic equilibrium 

i Static equilibrium if o„ u 

be in a state of static equilibrium' 1 * * ^ ° f "* ^ * * * W 

2 - S " qUUibriUm: lf « object m a state of uniform motion, them if 

is said to be in a state of dynamic 
There are two types of dynamic equilibrium 

i) Translational equilibrium 

ii) Rotational equilibrium 

i) Translational dynamic equilibrium: If an object is moving in a 
straight line with uniform velocity, them it is said to be in a state of 
translational equilibrium. 

ii) Rotational dynamic equilibrium: lf an object is moving in a circular 
orbit with uniform speed, then it is said to be in a state of rotational 
equilibrium. 



IE A 
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06. DoflooooguUr momentum. g , n . cjreu lar orbit i. called angular 

rum of an objret t rr\ 



- momentum ifl called 



Am. "The women 
momentum 

OR nf j imear 

"The vector product of moment arm * 

m0mCmUm ' me ntum for the circular motion. 

Q7. Derive the expression of angular mom«» 

An., /Ulster **m«*niWl A.^ Circular motion 
Angular momentum is given as 

L -mvr Sin f) 
During circular motion: v 

L-mvr Sin 900 Sin 90° - 1 




L - mvr (1 ) 
| L ■ mvr | 

Q8. Show that torque is equal to rate 
Ana. Angular momentum is given as 
L - r x p 

DuT w.r to V 

~dt - ~*d_ x p ) 

~dt -™ x " dP. + Px dr 
dt dt dt 



of change of angular momentum. 



~~F - dP Rate of change of momentum 

"T Rate of change of moment arm(Displacement) 

dt 



dL = rxF + Pxv 

dt -fc — » — ► 

But t = r x F : Torque 

p = m v : Momentum 

d_L = t + mvx v 
dt 

dt =~~ T+ m(0) 
dt 

dL * x 
dt 

Jt show that. * The rale of change of angular mo mentum is equals to torque.. ' 
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Show that 1 Kg m r i = 

f' Angular momentum i s giv *' 

& S inMKS system K \' Cn f s L « m v r 

Multiply and div^T"; — (i) 

L - kg_rr£ x _s * 

* s 
L = kg _mi_ x s 

L - kg Xrn xr 

s* 

F ■ ma 
N = kgjn. 

S3 

Using (iii) in (ii) 

L - N x m x s 

But J-Nxm 

L = J x; 
Equating (i) and (iv)~ 

Kgm 2 s > = J s . 



1 Kg m* s^T jj, 



0l 0. Derive the angular mathematical f 

^,s. Angular momentum is given as f ° T tbe an 6 ular momentum. 

L = mvr Sin 0 
But v = ro 

L = m (rco) r sin G 



L - m r 2 q S j n Q 



Which is the required angular form of angular 



momentum. 



nil. What is required condition f«, *.u , 

^omentum? n for the law of conservation of angular 

** SS'S,^ t»| ^ *m of m torques acun g 

QR 

-During uniform circular motion total angular momentum always remains 
constant. 

Mathematical Form: 

Mathematically it is given as 



L = Constan: 
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Ql. Define gravitation. ropr , e> 

Ana. Gravitation means attraction- '* >* " 0 f the body. 
It depends on the moss and the <irns>i . 

Q2. Show that gravitational force is **^£%£*n two bodies and in ,h c 
Ans. Gravitational force is mutual force , :.| be 2C ro. 
.-.bsmre of anv body gravitational force 

site forces on each other. 
Q3. Show that two bodies exert equaJ an opp ^ ^ 
Ans. Vector form^f gravitauonal force can 

F ■ G JH1H22-- r 

r " ■ rhe direction of unit vector. 

Where rls a unit vector used to indicate 'he 
Force on Body 1 due to Body 2 is given as, 

F21 * G jTurm . ri2 
r 2 

Force on body 2 due to Body lis given as 
F12 * G mirm * rn 



Both bodies exert same force on 



each other but in opposite direction. 

Ft shows that - two bodie^exert^nd opposite forces on each other." 
Q4. What happen with gravitational force if the masses are doubled? 
Ans. Gravitational force becomes 4 times i.e. it becomes . 

. . . . . r nrnt > if the distance between the 
Q5. What happen with the gravitational force 11 tne ui 

bodies is doubled? u„„„m*»« Va F 

Ans. Gravitational force is decreased by 4 time i.e., it becomes • 

Q6. What happen with the gravitational force if the masses as well as the 

distance between the bodies are doubled? 
Ans. Gravitational force remains same. 

Q7. Calculate the value of the mass of earth. ; ' . . _ 

Ans. Considering an object of mass W radius T 1 placed at the surface of Earth 
having mass 'Me' and radius 'Re. 
Let Mass of Earth = Me 
mass of body = m 
Radius of body = tf 
Radius of Earth = Re 
Body is at the surface of earth 

Mean Distance between Centers of Earth and body = r = r' + Re 
A/c to Newton's Law of Gravitational 
F = G mim2 
r2 
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On substitution of v a l Ucs 

F - C, Mfrm 

(r/+R E )2 
r / < < < Re therefore r> is 

ne8 ' eC p " r M " C ° mPared " " 0 "> R * It -n be 

F = 0_M(-;rn 

Re 2 

It ,s the force with which Earth 

by definition U „ equal lo S^g**^ lowards iu ccnlrc and 
Substituting values, 
Re 2 




This is the required expression r 'a 

We have g - '^"^ ^ ^ss of Earth. 
& J <s m/s 2 

G !^ diusof ^th; 6.4 xioom 

On the substitution of values' ^ f ^ X 10 N m2/kg2 

UeS ' mass of Earth is found to be 5.98 x 10 2 < kg. 

s . Calculate the value of the density of earth 
Aos. "The ration of mass of the object vnh ^ , 

* By definition, density is given as Volume is called Density of the object." 

P = m 
V 

For Earth: p E = _m_e_ 

V E U) 
Using relation for the mass of Earth. 

M E = gR^ (2) 
G 

Earth is considered as a spherical body 
Volume of earth cab be given as 
Ve = _4n R E 3 
3 

Substituting (2) & (3) in (1) 



(3) 



PE 



G 



4_n Re 3 

3 

Pe = g_REl x J 
G 



PE 



4 nR E 3 



4 nGR E 

This is the required expression for the density of Earth. 
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We have 
g 



■ 17* 



9.8 m/s 2 
. 3.M2 , \ 

G -6.67x 10 " N-m*/k«' 

R E -6.4xlO^ n -^of Earth .s found to be 5.5 x 10» kg/*, 

on the substitution of values. Densit} u 

Q9. What is effect of altitude on «g"? pr( ,portional to the square of 

Ans. The value of g decreases because it is m - 
the distance awav from the centre ol tnc 



Q10. What is effect of depth on "g"? 



Ans. The value of g decreases 



because it has inverse 



effect with the depth. 



Qll. What is artificial gravity and how it is P™*"**** object in order of balance 
Ans. The grav.ty *hi< h ,s developed ^.^S^avity. 
the gravitation of the earth is called artil.ciai g 

Q12. What is meant by weightlessness in satellite? 
Ans. See notes 

Q13. Differentiate between real and apparent weight. 
Ans. As discuss in the class 

Q14. Calculate the apparent weight of a body lift weight W indicated by 
Ans. When lift is at rest the acceleration is zero, ine *ff uj 
the spring is the tension T. 
Therefore W/ = T - mg 

Result.- The apparent weight is equal to the actual weight. 

Q*5. Calculate the apparent weight of a body lift moves upward or downward 

with uniform velocity. v^lnritv 
Ans. When lift is moving upward or downward with uniform velocity. 
The acceleration is zero 

T- W = 0 

T = W 
But T = F w 
F w - W 

Result:- The apparent weight is equal to the actual weight. 

Q16. Calculate the apparent weight of a body lift moves upward with uniform 
acceleration. 

Ans. When elevator move upward with uniform acceleration than tension in string i s 
greater than its weight 
T > W 

Net force/ weight with which it moves up 

F = T - W 
A/c to Newton's 2nd Law 
F - ma 
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Result; 



ma 3 T - \\r 
But T = 

ma -P»-mg 
F « = ma + mg 
f f * = m (a + gj 
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When elevator moves upward ,m r 

lhan actual weight. Unif ^ velocity u apparent weight in greater 

7 Calculate the apparent wei^hf • 
' acceleration. gW ° f a h °*Y lift moves downward with uniform 

When elevator moving downward with r 

string is lesser than its weight. Umform federation than tension in 

Net force with wh^hit^, ^ 

A/c to Newton's 2nd Law 

F = ma 

W-T= ma 

W - ma = T 

T = W - ma 

T = mg-ma 

T = m(a - g) 
Result:- The apparent weipht i 

weight is lesser than the actual weight 

ol8 . Show during free fall motion a nn9 , 0 «. i 

Ins. When body falls freely under the ^ ° f a b ° dy becomes zero - 

accelerated motion. n of S ravi W it is in a state of downward 



IE A 



IE 



PHYSICS NOTES 



CHAPTERJ LOT-^— and displacem .„ t . 

Show «... work i. *• ^"^.n ang.e 6 with honzonta I th en 



Where FSln9 can not perform an 
given by: 

Work = (FCos9)(d) 
Work = FdCosG 
Work = F • d 

So work can aJso be defined as 



"Work isthiLdotnipd^^ 

^IhfcWl^^ and displacement are in the 

Work is said to be maximum or posi 
same direction. 




Q2. 
Ans. 



k will be minimum. 
Q3. State the condition for * hich force and displacement are 

Ans. Work is said to be minimum or zer 
perpendicular to each other. 

Q4. Under what condition ^^^^nd^Sacement are opposite to each 

/Lns. Work is said to be negative if force and P 
other. 

duct of force and velocity. 
Q5. Show that power is the scalar pro ^ ^ ^ Malhematicall 

Ans. Power is the amount of work done p) * - c 4n 



Power 



be expressed as: 
Work 
Time 
F.d 
t 



P = 



„ - d 
P = F . — 

Wm *e LJof above equation power can also be defined as: 
-P^o, i. >h> Hnf product of jpxc^d^eiocit^ 
Q6. State the conditions of conservative field. 

Ana. Burn a field in whi -h wojjt feS tj independent of the path followed by th( . 
bodv. 

OJ? 

Such a fiplri in which M tnta] work d0n( * 3 m ° Ving b ° dV aJ ° ng ^ fJs ^ r 
is equal to zero. 
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- Why gravitational field i s cTTT 

Ql- Gravitational field ls .aid" *V° be '^rvaUve Held 

required condition of con* Con servan V( . firM k 

S Work done fa. L £ nServa «ve field ^ ^auae it satisfy the following 
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U rdv.L«.— ..... is said to k, c< 

d^placernent *j$S*«g and o„ ly depends on the 

ii) 1 he total work done in ' P os ">°ns. 

* mov, ng body along a c)oscd ^ , s ec)uai - 



What is absolute gravitat' 

g. The amount of work requi^ *° tent ial energy? 




l0 . When an object is drop ped from 

* ot completely converted i ^ h *' 1 ^ «■ potential energy is 

Its potential energy is nol ****** * n * r &- 

certain amount of energy is utilized* COnverted into kinetic energy because 
utilized to overcome the air friction. 



y it 



can 



fa 
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harmonic motion. 



Ql. State the basic conditions'^- itio „ for a system to execute ^ 
Ana. Bas.c conditions for AHM- on ^ 

harmonic motion is:- rcS toring f° rc acuI 6 

I ^r^^ftte, should be. proportional lo " 
} ^TcceleratKm of * ^^^n, but opposite in diction. '<* 
displacement (from the mam P 

Q2. Give some examples of simple harmonic 

Ans. Examples of SHM. . ]c pcn dulum. .• , . 

I, The motion of the bob of . snnP ^ . , s plucke d to disturb lt f rom 

II) The motion of a stretched string in* 
mean position. maSS particle) attached to the end of ^ 

III) The motion of a bod\ 0 ^ J ne J « n 
aplastic spring hanging verw. rtic i e moving round a circle 

IV, The motion of the projection ol P 

uniform speed. . - p held vertically in a rigid su PPOrt 

V) The motion of an fre e end. PP ° ri 

with a heavy mass attached to ih» 

o„ iron bob. Would its behavior chan^ 
Q3. A certain simple pendulum has an gize? ge lf 

we replace the iron bob with a * ea vnth bobs of different materials 

Ans. Change in behaviour of a simpk P e " u . but the relations. 

There time period of a simple pendulum g 

Where 1 = length of the pendulum, and 

g- acceleration due to gravity f a si , e pendu , 

The above relation shows tha the time p " m °% 



and value of *g' at a certain place and lts 
independent of the mass of the bob. mf^5^^;^ J* a 
lead bob. only the mass of the ^^^M^S^ff?^ 



ieaa dod, oniv tne maw mv. - , , , fy„_, — 

« not be aifected. It means that the «^ ™* fe n f of the 

pendulum, having a certain length, will reman, unchanged vnth the change of 
bobs. 

Q4. Will the period of a vibrating spring increase, decrease or remain constant 

by addition of more weight? 
Ans. Period of vibrating spring is given by 



T=2U 1I 

where m * mass attached to the free end of the spring, and K = spring 
constant. 

Above relation shows that the period of a vibrating spring is directly 
proportional to the mass attached to its free end i.e. Tci\fm period increases 
with the addition of mass. Thus with the addition of more weight (mg), mass , 
will increase and the period of the vibrating spring will also increase. 
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Wbat happen to the ti me n 7T CLASS XI 

,x: period if the 1 

ength of the pendulum is changed? 

What happen to the time « . 
Q changed? ltne Period of the Den ,, , 

Pendulum if the mass its bob is 

A* 9 * 

7 Would you keep the amplitud. # 

Q ' amplitude of a si mDl „ J? l * de °* a simple n*«,i , 

A» S ' pSdlulum .small hSSJS^^ We^r u ? d e ^ tt »«™ u o'»^Why? 

pr se ln dcrivino th# SSS? ep lhe amplitude of simple 
(7- = 2n \L j laU(m for its «™ Period. 

the distance through a which * ^ 

carr only be small, if ampl^^^ is ^aced. son small that sinG =0, « 
g What is the frequency of the 
: o s. Frequency of a second's pend?^ 00 ** Dend "lum. 

whose time period is 2 seconds^ A SeC ° nd ' s P c ^ulum |g that pendulum 

1 = 2 seconds 
But relation between the 

ml thefre ^an dtimeperiodisgiven 

—I Mm? 

Therefore the frequency of a «<> cnnA , 

f - V, = 0.5 vibration/^ond ? PCndulum is given by 
o9 . Differentiate transverse wave , 

Xransverse Waves ~~ - s ^ ^LO NGITUDIN AL WAVE- 



Wave in which particles 
medium vibrates perpendicular 



Wave is which particle of the 
the direction of propagation is called ' m f edlum vibr ates along the direction 
tran sverse wave. Q 1 ot Propagation is called longitudinal 

waves. 



2. ^^e^SerlSSrSu^S 
perpendicular vibration of the 
jT article of eh medium. 

3. Crest and trou"grUbrrri^l 0 ~~ 
perpendicular vibration 



4. Light waves, eleoromagnetic" 
waves are some examples of 
tr ansverse waves 



2. Transference of energy 
through parallel vibration of the 

Particles of the medium. 

3- Compression and rarefaction 
jgrm due to parallel vibration. 
4. Wave in stretched string, 
spring waves are some examples of 
Jo ngitudinal waves. 



Ans. H is not possible for two identical nnu« r ,. . , 

„;„„., . ,uc ""cai waves traveling in the same direction along a 

?,,rinP c , n ° 3 T Uimg W3Ve ' T *° lde <" ical *•«* moving along th! 
same string can only reduce standing waves when thev are moving m the 
opposite directions. ' & 
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Ql 1. Define the terms: crest, tro»B-> m ^ position is called rr 

An, A P^SSSSSS* POS,ti ° n ^ <*»** * 

i- -** part,c,e ° f thc medium «* a, av 

He, on M -an po.uon havitlg " 

Anti Node- The point of standing « 

called anunodes. fe 

s . in the string will change ,f Its ten., . 
Q12. How the speed of a transverse in o n 

made four times. tring 1S given by 

Ans. Thc speed of a transverse wave m a 



if Lhe tension is 



^ m i then the speed of the wave will become 

made four times, then inc v 



or v = </ *■ 

V m M «. aV e will be doubled if the tension i s m J 

Thus the speed of the transverse wave is made 

four times. 

Q13. Why does sounds travel faster in solids than in gases. 
Ans. Sound travels faster in solids than in gases 
The speed of sound is given by the formula 

. " : , 

Where E = elasticity of the medium, and . w , 

density of the medium through which sound travels. 

It is true that the density of solids is larger than that for gases but the elasticity 
of the solids is much larger than gases, so the rauo EJ bpeed of transverse 
becomes four times. Is much larger for solids is much larger than gases. That 
is why the sound travels faster in solids than is gases. 

Q14. Why does the speed of a sound wave in gas change with temperature? 
Ans. Speed of sound changes with the change in the temperature of a gas. 
The speed of sound in a gas is given by 



here P=pressure of the gas. 

When the temperature of a gas rises its pressure increases and its density 
decreases, therefore the speed of sound increases. On the other hand with the 



Aft 



www.iqbalkalmati.blogspot.com :\J_f*L.ji\$cJzLL-Z* 



« s<*s at 

. t :speed of sound. 

H ow are beats u Seful . 

W e know that the nu mb ^f^al instrument? 

differences between the (V beats produ™* 

frequency of standard in qUCncie s oftw 0 . J?" second is ec * ual lo * e 
SSrcd frequency Ty S5j** we Can KSff ^ B We 
sta ndard instrument J^?"* fc* numbe^f m ^ TO ^ ■» ^ he 

instrument. ,n lh >* way beats are L c COm P ared 10 thc 

are useful for tuning a musical 

depending on the nature e ^S" 

^rTar^onT f ° rm Pr0du ^ » ° f a.so depends on 

type of Harmomcs occurring in * Spends upon the number and 

17. How the intensity of sound relate • . 

I Relation between intensity and ,o»rf W ' th lou,i «<">- 

* D statement: loudness of a sounT Sfe"^ >™) 

ofintenstty. »«* ,s directly proportional to the lo^nthm 

Mathematical form:- M=ti,„ 

Mathetnaucany.it^^^ 



Lq Ug I 
L " klogi 



1 as \ 



ol 8. Differentiate between musical »~ * 

% Mus ical sound : Sound wg^^f »»* n ° ise - 

musical sound. p sauces pleasant effect in our ear in called 



Sound in which there is uniform rh 

Noise: cnange in frequency is called sound waves. 

Sound which produce unnlea^m l . 

npieasant effect tin our ear is called Noise 

Sound in which there is a rapid cha a • u 

Following are the point of distinmVit^K ? h ^ency is called Noise. 
anguish between a musical sound and a Noise. 



jvjnsjCAL SOUND 

"^TTproduce pleasant sitxtationTipon" 



the ear. 



It is smooth and ag reeable. 



If has periodicity i.e, waves follow 
each o ther at regular interval ^ 



All the waves are similar & there is 
no sudden change of loudness or 
fre quency 



NOISE 



It do not produce pleasant situation 
upon the ear. 



It is jarring and disagreeable. 

\X7 Urn An. 11 _ __ _ v_ 



Wave do not follow each other with 
regular interval 



Change in frequency can be 
represented by the curve. 

AA/WV 



All the wave are not similar and there 
is sudden change in Loudness 



Change on frequency can be 
represented graphically as 
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Ans 



ructivcijr. 
tiveiy i"/ — por constructive intei 

d.ffercnrr between the two « < 

mtcgral muiupJc *f£g$& " A - 

' ' P Uherfm - O.Y.2,3 ' • rr . F or destructive interference p at . 

c^h^ d*e™< source should be od P d lh 

dilTercnee between two waves com » 

integral multiple of the ....(m+lU 

Le., Path difference -oh,2h^> 2 

Where m - 0,1,2.3 



Q2. Why we do not find interference ^ ^ from monochromatic Sou 

Ans. Interference Of light needs cohcrcn 
Ordinary light beams are not coherent. 

11 not produce an interference pattern 
Q3. Why the distant flash lights win ^ ^ are closer to the source a 't 
Ans. Two light beams which are conere _ U( , rpnt distant flash lights are 



ir Ces 



Two light beams which are cohcrent n ^ renl thu s distant flash lights are un . 
large distance thev do not remain coherent tn are u^^ 
c «^^> natirrn. 



Q4. 
Ans. 



Q5. 



Ans. 



you 



Jrilgt." UlSliUiCt «4»-j — - 

to produce an interference pattern 

nnt see around corners. How can 
Although we can hear but «» »° sound and light are both waves? 
explain this in view of the fact z ofder q[ ge 

f^^ni ^ou^^ners and we ca, not see^, 

Explain, why it is said that the light wave fronts from sun are plane w aVe 

TheTun is at a large distance, wave fronts from sun when reach to earth, ar e 
spheres of large radii. Only a smaJl portion is found plane, thus these wave 
fronts are called plane wave front. 

Q6. Why central ring in the Newton's ring always be dark. 

Ans. The interference pattern formed at center of the rings is due to path difference 
equal to zero, but in thin film an additional phase inversion occurs, it givers 
destructive interference. Hence central point in Newton's ring is always dark. 

Q7. What are the Newton's rings? 

Ans. When a monochromatic ray of light incident on a Piano convex lens, which 
placed on a glass surface, then circular dark and bright consecutive circles 
will be obtained, these rings are called Newton's rings 
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What is the main Cauae „ r 2 

Q* v .r in between Piano . , * ewton '^ ri ncs 

Aim The thickness of ai^.> « * ^ 



CLASS . X/ 



Q9. 



centre. As we go awa^^ ^ht U, en dark K^T^ 1 ? ^ 8 fllm ,s 
due to which alternauveT Cc,Ur * then ^ IS oblain<,d « «« 

™uvc bright and dark 1 lh,ck "™» changes gradually 
Oive the condition forthehj ' ^ S obtained, 

i Bright R lnR ° C bn gkt Newton's , 
I f m "N-l 



s ring. 



this is the required expression forih , . 

n ^iheradm» of bright rings. 
l0 . Give the condition f or the dark H 
Aris- For First dark ri ng: m= 1 ^ = vT ^ NeWton '« ring. 

For Second dark ring; 2 ^ = ^ 

For nth dark ring: m = N "" 

This is the required expression^' "j;^ 

Passion for the radius of the Nth dark 



vkiik. ring. 

u . Why the central point on the Scre en in v , 

always bright? n ln Young's double slit arrangement is 

^s. The path difference for interferenr 

constructive and image is bright PaUem at Centrc is ^ rQ tnen interference is 

q12. Give the condition for the form H 

interferometer. n ° f bri B ht binges in the Michelson's 

An s. For constructive interference t e for k • 
l *7' moveable mirror is: * me bn ght fringes the distance moved by 

P=m\/2 

013. Give the condition for the fn~«««.- 

Q interferometer. """^ ° f ** in <"* Michelson's 

Ans. For destructive interference i e for th* ^ , r • 

moveable mirror is: he dark fnn S es the distance moved by 

P = m X / 4 

0 14. What is the use of compensator i« tu- w , 

Compensator is used to Michelson's interferometer? 

two lieht wave. rnrnin« f ^ Cnce ° f lhe Ume Nerval produced in the 
two light uaves coming from the two mirrors 
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PHYSICS NOTES 
Q15. Differentiate Fresnel diffraction 
Ans. 

1 FRESWEL PIFFRACTIO W__ 

In Fresnel Diffraction t£e~^ource of 
J light and the screen where 
diffraction is formed are kept at 
1 finite distance from the diffracting 
I obstacle 



„ d rrunhc-frer diffraction 



CLASS : 



praunhofer diffraction 

--pp^h^T Diffraction the^J^i 
S light and the screen wh 
°' "l n is formed are kept af 1 

obstacle. 




Fresnel Diffraction the wave 
fronts falling and leaving 
obstacle are not plane. 



In Fresnel Diffraction the 
corresponding 
rays are not p arallel 



n Fr^mholeT^fffraction thT"^ 
fronts falling and leaving the obstacle 

are plane. . 

m Fraunhofer Diffraction y^T 
corresponding rays are parallel to 
eachother. ^ 



Q16. State Bragg*. Law. f „w*! those light can be used having wave U 

Ans. "To determine the structure of crj staJ tno 5 

comparable to the distance between atomic plane. 

Q17. What aspect of light * P' oduc * d **^ 
Ans. The process of polarization proves that Ugm 

Q18. Why faction is ^ 

Ans - rxor — r s t e them selves ^ 

obstructed portion in a special way that is only on one side. 



' n 8lh 
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NOTES 



'"1 

CHAFER # 09^GPoi^r CLASS xl 

causine lfi<- 1 • . tensity of light passing thought 



Q 2. 



* causing re^hi i mtci 
pe fi nepowe ; of thelen8 ^ Sb *c 8 , 

Definition: the reciprocal ~r T . ts Un »ts. 



Definition: the reciprocal^ *T* **• ^aita. 

Mathematical Form: n * r ° ca l length is 

Power 



J called power of the lens. 



Focal length 



Q3. 



Q 4. 



Unit It unit is diopter. The u nit ofn 

taken in me ter. ° f ^ the lens is diopter if focal length is 

Define linear magnifi Cati 
Definition U 01: The ratio betwe* u 

called linear magnification. " hei & ht <* 'mage and the height of object is 
, e , Magnification = IrnageJ^ . h 

Definition # 02: The ratio°^^ 1 . 

called linear magnification lmage Stance and the object distance is 

i.e.. Magnification- Unaig^^ 

0b j ec tdistaT[c7~ 
Define angular magnification P 

Definition: "The ratio between the 

it is viewed through instrument to^h formed b y ^ ima S e a t the eye when 
viewed without instrument i* j for med by the object when it is 

called angular magnification." 
Magnificauon = Angj^jbj^ried a t the Pw u ■ 

Angle fo^»«1ru : lhT~TrTir^ S - y n it is viewed wi th instrument 
Or m = ^ n U is Viewed Wlthout instrument 



When 



Angle formed at the eye without instrument. 



1. What is best position to see any object* 

The best position to observe anv nhWt i* i * 

P any o eject is the least distance of distinct vision. 

2 . What is meant by least distance of distinct vision? 

It is the minimum distance from to observe any object clearly. For normal 
human eye it is 25 cm or 250 mm. 

3. How a convex lens is used as a magnifier? 

4. State the principle used for the construction of magnifying glass. 

It is based on the principal that" if object is placed within the focal length of the 
lens then virtual and magnified image is formed on the same side of the lens." 



tE A]| 
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5. State the principle used for the 

It is based on the principal that" ,roD ^ forrne d on the 
lens then virtual and magnified image 



s i „ «f compound microscope 

construct"* of m foca] length . 

f object is placed ^ ^ Qf ^ th, 



6. Why would be advantageous 
microscope? 

7. Why Objective of short 



light 



with a compo u . 



aicroscope? 



focal length is preferred in 

.fraction of astronomical telescope. 
8. State the principle used for the constru . nfmit< . dista nce then parallel 
It is based on the principal that" MOWeci ^ Lhe pnncip al focus of th e 

rays enter into lens and form image win 



9. What is length of astronomical ^telesc p dista nces. 
The sum of the focal lengths of objective and uu s 
L - f 0 + U 



www.iqbalkalmati.blogspot.com : ± > ? J^T^L L^^>^p\y 



